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This paper proposed that in planning for compliance with the Americans w ith 
Disabilities Act a school district should coordinate the transition plan for 
compliance w ith the long term facilities plan. Recommendations were made 
which might be included in a long term plan for the high school district in 
Missoula by evaluating alternatives, which included the construction of a new 
school facility to serve as a fully accessible school, or the prioritization of 
alterations required to make all the existing facilities accessible. The criteria used 
fo r evaluation involved: (1) reviewing the existing accessibility conditions, (2) 
assessing the future needs for a new school by estimating future student 
enrollment numbers, (3) making a spatial analysis of the schools w ith respect to 
the distribution of students residences, and (4) making an estimation of the costs 
involved.
A  review of the existing schools revealed varied degrees of inaccessibility, with 
the older schools being more inaccessible than the newer ones. School 
enrollment projections were done using the cohort matriculation method which 
revealed an increase of 700 students beyond the maximum enrollment capacities 
of the schools by the year 2000. An optimum location for a new school facility 
was derived to be approximately at the intersection of Mullan Road and Reserve 
Street to provide for the projected increase in student enrollments. This location 
provides a starting point in the search for a potential school site according to the 
availability of land and some other factors. A  methodology was suggested for the 
realignment of school enrollment boundaries between the existing schools to 
achieve maximum efficiency in student transportation patterns. Finally an 
estimation of the costs involved for each alternative was made.
The final recommendations suggest an order of prioritization in making 
alterations at the existing schools based on the results of the above evaluations. It 
has also been recommended that an additional study be undertaken to evaluate 
the possibility of making additions to the existing facilities as against the provision 
of a new school. In formulating the final long term facilities plan a degree of 
flexibility should be maintained so that changes can be incorporated when needed 
relevcint to current situations.
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C HAPTER I 
IN TR O D U C TIO N
On July 26, 1990, President Bush signed into law The Americans with 
Disabilities Act (ADA), which was the world s first comprehensive civil rights law 
for people w ith disabilities. It established a clear and comprehensive prohibition 
of discrimination on the basis of disability. It applied to all state and local 
governments, their departments and agencies, and any other instrumentalities or 
special purpose districts of these governments.
Title II of this Act prohibits discrimination against qualified individuals w ith 
disabilities in all programs, activities, and services of public entities. A  state or 
local government’s programs, when viewed in their entirety, must be readily 
accessible to, and usable by, individuals with disabilities. This standard, known as 
"program accessibility", applies to the facilities of the public entity that existed on 
Jan. 26, 1992.^ Therefore, in addition to ensuring that proposed facilities are in 
compliance with the law, a public entity may be required to make changes to its 
existing facilities.
 ̂ Equal Employment Opportunity Commission (EEOC), Americans w ith 
Disabilities Act Handbook, (Washington D C.: U.S. Equal Employment 
Opportunity Commission and the U.S. Department of Justice, 1992), 11-57.
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The law being recent is still in its initial stages of implementation and 
interpretation. This poses some difficulties to public entities in bringing their 
facilities into compliance with the Act which involves the efficient combination of 
all the requirements of the law. Moreover, other local and "function-specific”" 
constraints of the public entity must be considered. The lack of literature 
regarding the implementation of the law in various different situations considerably 
slows down the process.
This paper concerns employing a case study of the Missoula County Public 
School D istrict (MCPS) in order to evaluate the process involved in complying with 
the ADA. The MCPS was formed as a result of the merger between the 
Elementary School District #1 and Missoula County High School District in 1994. 
This unified school district encompasses the elementary, secondary, as well as the 
high schools w ithin the study area. The high schools in the study area include 
three urban high schools of approximately 1200 students each which serve the 
Missoula metropolitan area and one rural high school of about 130 students which 
serves the Seeley Swan Valley (Map 1).
 ̂ "Function-specific" constraints refer to those constraints that are specific 
to the function or service provided by the public entity. For instance, a public 
school faces different constraints from those faced by a city planning office not 
only because of the different segments of population served, but also because of 
the nature of the services provided.
MAP 1: MISSOULA COUNTY
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Drawn by Anupr i ta  Dixit, May 1995
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This study is restricted to an examination of the urban high schools, namely, 
Hellgate High School, Sentinel High School, and Big Sky High School. The 
study area is referred to as the Missoula County High School District (MCHS) 
hence forth in this paper for the sake of clarity and convenience. W ith the 
passage of the ADA, the responsibility of making the high school facilities 
compliant w ith its requirements rested with the Missoula County High School 
D istrict Board of Trustees.
Similar to entities in other smaller cities and towns, monetary constraints 
have prevented the school district from taking a direct approach to improving its 
buildings. A  direct approach would be to take immediate action in directing 
available funds towards bringing all the existing schools into compliance w ith the 
ADA. Instead, the main focus has been on the accessibility of particular programs 
which are needed by specific disabled students.^ In the long run, a far more 
comprehensive approach needs to be taken.
The Problem
The Missoula County Public School District is faced w ith situation and 
function specific problems in bringing the existing high schools into compliance 
w ith the accessibility requirements of the ADA. Economic constraint is a major 
issue requiring an evaluation of the long term benefits of the allocation of available 
funds.
 ̂This was revealed in a discussion with Mr. Larry Johnson, MCPS support 
services director.
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In bringing school facilities into compliance with the law, the proper 
procedure would be to evaluate the existing facilities and programs and to 
determine the needed improvements. Recommendations can then be made after 
a careful consideration of different alternative solutions w ith respect to their costs 
and benefits. This would help determine the amount of money needed.
Unlike private individuals or families, public entities are seldom able to 
conduct planning in the idealistic manner just described. More often than not, 
expenditures must be fitted to prioritized needs. There are relatively strict 
lim itations on the amount of money available. The effects of these lim itations are 
more pronounced in planning improvements for the immediate future than for the 
long term. As such, establishment of priorities and spreading of expenditures over 
a period of years can be employed to ease the impact of limited resources.
The costs involved in complying w ith the ADA are quite high, and no 
specific funds are available for this purpose from either public or private sources. 
Consequently, the process must be an ongoing one requiring a transition plan that 
is coordinated with the financial planning and budgeting processes of the school 
district. Formulating a master plan consistent w ith local facts and conditions and 
which meets the established criteria would be beneficial in this respect. 
Recommendations can then be made for a short range plan for the immediate 
future, which is in harmony with the long range plan. An analysis of the existing 
educational facilities and future educational requirements is needed.
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The problem  to be dealt with In this paper is an outgrowth o f the 
circumstances as described in the previous paragraphs. It is to make 
recomm endations which may posably be included in a school facilities plan fo r die 
high schools in  the study area. These recommendations w ill be directed towards 
achieving adequate program  accesâbility as required by the law. A t the same 
tim e, other facility needs w ill be considered in \ie w  o f the growing population 
w ithin the study area.
The recommendations w ill be based on the evaluation of possible alternative 
solutions w ith respect to certain established criteria. The following paragraphs 
describe these alternative solutions and the criteria to be considered.
The efficiency of public schools in providing educational services to the 
student population w ithin the school district depends on a number of factors. The 
major factors include: (1) the nature of the educational program, (2) the provision 
of safe and healthy facilities with adequate capacities when and where required 
throughout the district, and (3) the availability of educational facilities w ithin 
reasonable costs and financial limitations."^ Consideration of the first factor is not 
w ithin the scope of this study and should be evaluated separately by qualified 
educators whose findings might well be used in conjunction with the 
recommendations made in this paper.
John H. Herrick, Ralph D. McLeary, Wilfred F. Clapp and Walter F. 
Bogner, From School Program to School Plant Planning, (New York: Henry Holt 
and Company, 1956), 82.
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Based on the factors to be considered, the criteria to be used for evaluating 
alternative solutions include the following :
1. provision of adequate program accessibility.
2. maintaining school enrollment levels at or below the maximum 
enrollment capacity of each school for maximum efficiency.
3. providing for the future growth in student population w ithin the study 
area.
4. achieving maximum efficiency in the spatial location of the schools in 
relation to the spread of the students’ residences over the study area.
5. achieving the most favorable balance between the costs and benefits of 
the potential solution.
In developing alternative solutions to be evaluated w ith respect to the above 
mentioned criteria, it was necessary to assess the existing accessibility conditions 
w ithin the schools, the nature and spread of the population growth w ithin the 
study area, and the existing enrollment patterns w ithin the schools. Discussion of 
these assessments are included in subsequent chapters. Suffice it here to describe 
some of the general observations that were made.
W ith respect to accessibility conditions it was observed that while Big Sky 
High School had a relatively low degree of inaccessibility, Hellgate High School 
was highly inaccessible and difficult to alter or renovate, and Sentinel High School 
was rated somewhere in between.
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Missoula County has been experiencing growth in population over the past 
three to four years resulting in spreading development. There has been a 8.4% 
increase in population from 1980 to 1992 compared to the state population 
growth of 4.5% over the same period.^ Most of the growth w ithin the county has 
been in the suburban areas to the south and to the west of the city of Missoula.
Growth in population has affected student enrollments in the public schools 
w ithin the county. Not only has there been an increase in total enrollments, but 
enrollment in each school has been affected differently according to its spatial 
location as compared to the direction of population growth. For instance, Big 
Sky High School and to a lesser extent Hellgate High School have been 
experiencing a steady increase in their enrollments while Sentinel High School is 
experiencing a declining enrollment. (Refer to Charts 2, 3, 4, 5, 6, Table 3, in 
Chapter IV.)
Four alternative solutions have been developed from the above observations. 
Each of these w ill be evaluated with respect to the earlier established criteria.
They are as follows:
1. to bring all the existing schools into compliance with the ADA (ie. to be 
made fully accessible) at the earliest possible time without coordination 
w ith the other facility needs.
 ̂U.S. Department of Commerce,
(Washington D C.: U.S. Department of Commerce, Economics and Statistics 
Adm inistration, Bureau of the Census, 1994).
9
2. to follow the first solution alternative, but to prioritize the process 
according to the degree of inaccessibility of the schools. In order to do 
this it w ill be necessary to bring Big Sky into compliance first, followed 
by Sentinel and finally Hellgate High School. It w ill also be necessary 
to divert the enrollment of disabled students to Big Sky High School 
while the other schools are being renovated.
3. to provide a new school facility, fully accessible, and able to serve the 
anticipated growth in population. Alterations at the existing schools will 
be required to be kept at a minimum by providing for specific disabled 
student needs, until the new school begins operating. Once the new 
school is in operation, it w ill be necessary to divert enrollment of the 
disabled students to the new facility while the other schools are being 
brought into compliance according to the second solution alternative.
4. to relocate Hellgate High School in the form of a new school, to make 
it fully accessible and to provide for the anticipated increased 
enrollments. Other provisions w ill remain the same as the third 
alternative solution.
One alternative that has not been considered specifically in this paper is that 
of making additions to the existing facilities in order to provide for the anticipated 
growth in population. This has deliberately not been considered for a number of 
reasons. The alternatives considered here deal w ith the extreme solutions to the 
problem of accessibility and anticipated growth in population. Having evaluated
10
these solutions, it may be easier to choose an intermediate solution, such as that 
of making additions to the existing buildings. Also, evaluation of this alternative 
would involve further detailed analysis of the existing facilities to determine 
feasibility. Such an evaluation is not w ithin the scope of this study.
Methodology
In order to make recommendations towards school facility planning for 
compliance with the ADA, it was first necessary to review the impact of this act, 
as well as of those preceeding it (which are supportive of the rights of the 
disabled), on the education of disabled students. This review is found in Chapter II 
following this introductory chapter.
The second step involves conducting a review of the program accessibility 
requirements of the ADA and the existing conditions of accessibility at the schools 
w ithin the study area. A  report of the existing conditions was prepared from the 
results of a survey that was conducted by the author (as an intern) during Summer 
1993. The MCHS District Board (before the formation of the MCPS District) had 
hired O ’Neil and Zimet Architects for conducting the initial survey in order to 
assess the existing accessibility conditions in the high schools. The survey 
involved recording each and every "barrier "̂  to handicapped access w ithin the
 ̂A  "bcirrier ' can be defined as "any aspects of the social or physical 
environment that prohibit meaningful involvement by persons w ith disabilities". A  
citation for the same follows in footnote number 22 in Chapter II.
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entire school facility for each one of the high schools. A  brief account of the 
findings appears in Chapter III.
The third step involves evaluation of the feasibility of the alternative solutions 
mentioned above with respect to the established criteria. This evaluation has been 
divided into three parts. The first part consists of conducting population 
projections in order to determine future student enrollments. The second part 
consists of analyzing the distribution of the students’ residences w ith respect to the 
locations of the existing schools. The third part consists of the consideration of 
various costs involved and their benefits with respect to the alternative solutions.
Population projections have been made using the cohort component 
method, as well as the cohort matriculation method, to estimate the future change 
in student populations. The first method deals w ith the demographic data 
available through the U.S. Census Bureau, and the other w ith past enrollment 
records as maintained by the schools. Using both methods reduces the risk of 
obtcuning distorted projections as a result of isolated incidences in the past, for 
instance, a natural disaster which might cause a fluctuation in population numbers. 
The possibility of a distortion arises because of the assumption made of the 
continuation of past trends into the future. These estimates are presented in 
Chapter IV.
The next part of step three uses spatial analytical techniques to test the 
efficiency of the spatial location of the school facilities w ith respect to the 
students’ residential locations, for each one of the alternative solutions. The
12
presently demarcated school enrollment boundaries have been evaluated in an 
effort to test their efficiency, and the approximate location for a new school has 
been determined using these techniques. Included are both descriptive statistical 
techniques as well as locational analysis techniques which have been explained in 
Chapter V. Student travel distances are the basis for most of the analyses, which 
have been computed and used with the help of suitable GIS software programs.
Chapter VI deals w ith the cost considerations in relation to the four 
alternative solutions. A  direct comparison of the costs involved with the 
alternatives does not necessarily lead to the most suitable solution. Instead, the 
overall long-term benefits obtained from the solutions have to be weighed against 
each other to be able to meike useful recommendations. The benefits are not 
easily measurable as they include various educational, social and economic 
aspects. It is not w ithin the scope of this study to present a detailed cost benefit 
analysis, but to try and present a broad overview on which future detailed 
analyses, as and when required, may be based.
Finally, recommendations have been put forth in Chapter VII in light of the 
results of the analysis along with suggestions for future study.
As mentioned earlier, very little research material has been published 
concerning the compliance with the accessibility requirements of the ADA. It is 
hoped that this paper w ill serve as an example of dealing w ith location and 
function specific situations. It should be viewed as illustrative of the process of
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arriving at a probable solution to the problems faced by the specific public entity. 
The results cannot be generalized as they are specific to the study area.
CHAPTER n 
A N  OVERVIEW  O F SUPPO RTIVE LEG ISLA TIO N
Individuals w ith disabilities have fought against discrimination in education, 
employment, and various other areas for many years. Attempts have been made 
to correct this discrimination through litigation and proposed legislation. In the 
1960s and early 1970s, a substantial increase in litigation in this area occurred as 
a result of a national organizing effort on the part of several groups which had set 
out to highlight the plight of disabled individuals. Since the enactment of the Civil 
Rights Act in 1964, which provided rights and protections in the areas of race, 
color, religion, and national origin, many commentators and organizations have 
noted that individuals w ith disabilities were also in need of civil rights and of 
similar protections against discrimination.^
Attempts have been made to amend the Civil Rights Act to include handicap 
or disability discrimination but without success.® Even so, several other non­
discrimination laws have been enacted to protect disabled individuals before 1990.
 ̂ 135 Cong. Rec. S10789 (Sept. 8, 1989); Washington Post, Sept. 8, 
1989, p. A l.
® Thomas D. Schneid, The Americans w ith Disabilities Act: A  Practical 
Guide for Managers. (New York: Van Nostrand Rhienhold, 1992), 1.
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These include the Architectural Barriers Act of 1968, the Education for A ll 
Handicapped Children Act of 1975, the Developmental Disabilities Bill of Rights 
Act of 1975, the Voting Accessibility Act of 1984, and the Rehabilitation Act of 
1973. These laws prohibited discrimination against the disabled but were 
applicable only to the federal employees, federal contractors, and recipients of 
federal financial assistance. Although these laws did not provide the expected 
impact in reducing discrimination against the disabled, they served as the 
foundational basis for the most recent laws: the Americans w ith Disabilities Act 
(ADA) and the Individuals with Disabilities Education Act (IDEA), both enacted in 
1990.
Di.«iahk>H Education l.egiJatiirg
In the field of education, the reform movement has been known by several 
names including: "special education integration", "full inclusion", and "the regular 
education initiative". These terms suggest the motivation for the reform -that it is 
desirable in the eyes of parents and educational professionals to educate all 
students in the same schools and the same classes to the maximum extent 
possible. The feeling is that segregation denies special students the opportunity of 
equal education.^
Educators need to make their schools models of justice for children with 
disabilities and model workplaces for adults w ith disabilities. This is, possibly, the
 ̂R. Schattman and J. Benay, "Inclusive practices transform special 
education in the 1990s", The Social Administrator, 49(2), (1992), 8-12.
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only way the educational system will be able to live up to the spirit of the ADA, 
the IDEA, and their ground breaking predecessors, the Education for A ll 
Handicapped Children Act of 1975 and the Rehabilitation Act of 1 9 7 3 /°
Each of these acts, including the newest (the ADA), has expanded federal 
protection of the civil rights of persons with disabilities. Also, prior to the 
enactment of the ADA, individuals with disabilities who were victims of 
discrimination had no legal recourse. Now, the force of law is helping every 
person have a chance at those opportunities-beginning w ith their education.
RghahiKtatinn A ct o f  1 9 7 3 :  R ecent Interprétations
The part of the Rehabilitation Act of 1973 which is of most interest to 
school administrators is Section 504 which prohibits discrimination against 
handicapped persons, including both students and staff members, by school 
districts receiving federal financial assistance. The directive includes all programs 
and activities of districts that are federally funded, regardless of whether the 
program in question is a direct recipient of such funding. It is section 504 that 
requires all students to be provided with a free appropriate public education.
The origins of Section 504 can be traced back to World War I when 
proposals were raised in Congress to rehabilitate soldiers who had received 
disabling injuries during the war. The first legislation addressing these needs (and
Patricia F. First and Joan L. Curcio, Individuals w ith Disabilities: 
Implementing the Newest I^w s , (Newbury Park, California: Corwin Press Inc., 
1993), 2.
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those of industrially disabled civilians) was enacted in 1920. It became part of the 
Social Security Act of 1935. Additional programs were enacted in 1943, 1954, 
1965, 1967, and 1968. Although this legislation was a step forward, it did not 
reach the population most in need of services, the severely disabled. The 
Rehabilitation Act of 1973 continued the attempt to serve the above populations 
and also addressed the needs of those who were more severely handicapped.^^
Section 504 defines handicapped students as those having any physical or 
mental impairment that substantially limits one or more major life activities 
(including learning). Qualified handicapped individuals must not be excluded from 
peirticipation in, be denied the benefits of, or be subjected to discrimination under 
any federally funded program or activity solely by reason of handicap. It means 
that possession of a handicap is not a permissible reason for assuming that an 
individual cannot function in a particular context. Instead, decisions regarding 
functional disability should be made individually based on actual abilities.
An evaluation is required for each student who may need special 
accommodations or related services under Section 504. If such an evaluation 
determines that a student is handicapped, a plan for implementation and delivery 
of all needed services has to be developed by the school. The determination of
R. D. Wenkart, "The reasonable accommodation requirements of Section 
504 of the Rehabilitation Act", Education Law Reporter, 62, (1990), 11-21.
J. I. Gordon, Issues Related to Disabled Students and Implementation of 
the Americans w ith Disabilities Act, Paper presented at the 12th Annual National 
Conference on Law and Higher Education, Stetson University College of Law, 
Clearwater Beach, FL., January 1991.
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what services are needed should be made by a group of persons knowledgeable 
about the student.
Therefore, a school district’s policy should include the following minimums:
1. an affirmative statement that the district does not discriminate on the 
basis of handicap.
2. reference to Section 504 of the Rehabilitation Act of 1973.
3. reference to a referral, an evaluation, or a placement process for
students suspected of being handicapped under Section 504.
InHîvîHiiaU W ith Disabilities Education Act of 1 9 9 0
The Education for A ll Handicapped Children Act of 1975 was amended in 
October 1990, and the name was changed to Individuals w ith Disabilities 
Education Act (IDEA). The purpose of the Act remained the same, being, to 
ensure that children with disabilities have access to a free appropriate education 
and equal educational opportunity.
W ith the amendment, the term "handicapped student" and similar uses of 
"handicap" were changed to read "child/student/individual w ith disabilities". This 
change reflected the desire of individuals with disabilities and others to indicate 
that a disability is simply one aspect of a p e r s o n .T h e  new amendments 
addressed several other critical matters as well. They provided for new 
discretionary programs for transition (moving from school to postschool) and 
special education services. They also augmented many of the definitions of the
First and Curcio, Individuals with Disabilities, 34. 
Ibid., 35.
Ibid., 15.
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original act; it addressed Native American services; and they allowed private 
citizens to bring suit against states and state and local education agencies.
One of the major provisions of the IDEA was to include federal financial 
assistance to states that develop an appropriate plan for identifying and educating 
children w ith disabilities. In order to qualify for this assistance, states eire required 
to ensure that children with disabilities are identified, located, and evaluated, and 
that an Individual Education Plan (lEP) is developed for each child identified with a 
disability. The lEP is required to be developed cooperatively w ith the student’s 
parents or guardians and the appropriate school officials. In addition to 
identifying the educational needs of the child, the lEP is required to specify the 
services that w ill be provided to meet those needs.
Another important provision of the IDEA was to ensure that students with
disabilities cire educated in the "least restricted environment". According to this
mandate, states are required to establish procedures that assure that children with
disabilities are educated along side nondisabled students, as Osborne states,
. . .  to the maximum extent possible, and that removal of children with 
disabilities from the regular educational setting occurs only when the nature 
or severity of the disability is such that education in regular classes w ith the 
use of supplementary aids and services cannot be achieved satisfactorily.^^
The phrase "maximum extent possible" hints that there is no concrete set of 
qualifications for the decision regarding whether and to what extent a student
Ibid., 16.
A. G. Osborne Jr., "The IDEA’s Least Restrictive Environment Mandate 
: Implications for Public Policy", Education Law Reporter, 71, (1992), 369-380.
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should be "mainstreamed". Mainstreaming has been defined as, "the concept of 
serving the handicapped within the regular school program, w ith support 
personnel and services, rather than placing children in self-contained special 
classes".̂ ®
There can be little doubt that the IDEA has had a great impact on schools. 
The full impact, however, still cannot be assessed. The law is so new that many 
districts are still in the process of interpreting and implementing it.
The Americans W ith Disabilities Act of 1990
The most recent extension of the reform movement, the Americans With 
Disabilities Act (ADA) of 1990, took effect on July 26, 1992. This law protects 
"persons w ith disabilities, persons who were formerly disabled, and persons 
perceived as d isab led " .T he  ADA also protects persons who are suffering 
discrimination resulting from a relationship with a disabled p e r s o n . T h is  
inclusion is quite unlimited in nature and includes family members as well as 
individuals living together.
Persons with disabilities are often perceived as second-class citizens and 
consequently are offered second-class opportunities. Many disability policies 
reflect such perceptions by promoting segregation and dependence. The disability
Ibid., 445.
See ADA, Sec 3(2). 
See ADA, Sec 102(4). 
Schneid,
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rights movement, with the "independent-living movement" at its center, has made 
some progress in changing societal attitudes towards persons w ith disabilities.
The independent-living philosophy emerged in the 1960s. Persons with severe 
disabilities were seeking alternatives to institutionalization, to segregated programs, 
and to service delivery systems that offer limited alternatives and little support for 
self-determination. Independent living is a set of values dedicated to self- 
determination and personal control over one’s own life. Progress in this area is 
reflected in the legislative building blocks that preceded the ADA itself including 
the Rehabilitation Act of 1973 and the Education for A ll Handicapped Children 
Act of 1975.
The other aspect of discrimination against persons w ith disabilities is 
"barriers", defined as, "any aspects of the social or physical environment that 
prohibit meaningful involvement by persons with disabilities".^" The notion of 
barriers has led to the development of a concept called the "accommodation 
imperative". This comes into play when the exercise of the civil rights of the 
disabled is at issue. The accommodation imperative requires that efforts be 
undertaken to ensure that the experience available in any environment is made 
available to the person with a disability in a meaningful way.^^
"" Jane West, "The Social and Policy Context of the Act" in The Americans 
w ith Disabilities Act form Policy to Practice, (New York: Milbank Memorial Fund, 
1991), 7.
23 Ibid, 7.
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One of the most significant aspects of the accommodation imperative is that 
it must be individualized. The uniqueness of each person with a disability in terms 
of how that disability may or may not affect his or her functioning, and in what 
circumstances, is an essential aspect in considering discrimination against persons 
w ith disabilities. Flexibility is another critical aspect as a disability is often a 
dynamic and changing chairacteristic.
The ADA is the first law concerning individuals with disabilities that has had 
a large impact on schools. The purpose of the ADA is:
1. to provide a clear and comprehensive national mandate for the 
elim ination of discrimination against individuals w ith disabilities.
2. to provide clear, strong, consistent, enforceable standards 
addressing discrimination against individuals w ith disabilities.
3. to ensure that the federal government plays a central role in 
enforcing the standards established in the Act on behalf of 
individuals with disabilities.
4. to invoke the sweep of congressional authority, including the 
power to enforce the 14th Amendment and to regulate 
commerce, in order to address the major areas of discrimination 
faced day to day by individuals with disabilities.^"^
The law derives its substance from Section 504 of the Rehabilitation Act of
1973, but its procedure is based on Title 7 of the Civil Rights Act of 1964.
The ADA is divided into five titles, all of which appear to possess the 
potential of substantially impacting a covered public or private sector organization. 
Title I contains the employment provisions which protect all individuals w ith 
disabilities in the United States regardless of national origin or immigration status. 
Title II prohibits discrimination against qualified individuals with disabilities, or their
2̂  See ADA, Sec 2(9)(b).
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exclusion from the services, programs, or activities provided by public entities. It 
includes provisions of wheelchair accessibility in public transportation. Title III, 
entitled "Public Accommodations", requires that goods, services, privileges, 
advantages, or facilities of any public place be offered "in the most integrated 
setting appropriate to the needs of the individual". Title III goes on to cover 
transportation offered to the public by private entities. Title IV addresses 
telecommunications and requires that telephone companies provide 
telecommunication relay services for hearing- and speech-impaired individuals. It 
also requires that television public service announcements produced or funded 
with federal money include closed captions. Title V provides for miscellaneous 
provisions and notes that the ADA does not lim it or invalidate other federal and 
state laws providing equal or greater protections for the rights of individuals with 
disabilities. It also addresses issues related to insurance,a lternate means of 
dispute resolut ion,and congressional coverage.
School districts, w ith respect to providing education to the disabled, are 
affected mainly by the provisions of Titles II and III. Consequently, these are dealt 
w ith in more depth in the sections which follow.
See ADA, Sec 501(c).
26 See ADA, Sec 513.
27 See ADA, Sec 509.
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T itle II: Public Services
Title II is designed to prohibit discrimination against qualified individuals with 
disabilities in programs, activities, and services provided by state and local 
governments and their instrumentalities, regardless of whether they receive federal 
funds.
A  "qualified individual with a disability" is an individual w ith a disability who, 
w ith or w ithout "reasonable accommodation", can perform the essential functions 
of the job that the individual holds or desires, or can participate in available 
programs and s e r v i c e s .A  "reasonable accommodation" includes making existing 
facilities readily accessible to and usable by individuals with d isab i l i t ie s .A  
"covered public entity"^^ is prohibited from requiring that disabled individuals 
participate in separate, but equal programs.
To achieve compliance, public entities are required to undertake a self 
evaluation program to identify potential deficiencies and required modifications.
Title III: Public Accommodations
Title III requires all goods, services, privileges, advantages, or facilities of any 
public place to be offered "in the most integrated setting appropriate to the needs 
of the [disabled] individual", except when the individual poses a direct threat to the
See ADA, Sec 201 and Sec 202. 
See ADA, Sec 201 (2).
See ADA, Sec 101 (9).
See ADA, Sec 201(1).
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safety or health of others.^" Title III additionally prohibits discrimination against 
individuals w ith disabilities in the "full and equal enjoyment" of all goods, services, 
facilities, and so on.^^
Reasonable changes in policies, practices, and procedures must be made to 
avoid discrimination. This includes removing physical barriers and providing 
auxiliary aids and services to vision- or hearing-impaired individuals.
It is considered discriminatory for a covered entity to fail to remove 
structural, architectural, and communication barriers from existing facilities when 
the removal is "readily achievable' -easily accomplished and can be performed 
w ith little difficulty or expense. The covered entity is required to determine 
whether removal of a structural barrier or other barriers to individuals with 
disabilities is "readily achievable". Factors to be considered include the nature and 
cost of the modification, the size and type of the function, and the financial 
resources of the e n t i t y . I f  barriers cannot be removed, or if removal is not 
"readily achievable", alternate methods of providing services must be available if 
readily ach ievable .A lso,  all new facilities are required to be "readily accessible
See ADA, Sec 302 (b)(1)(B) and (b)(3). 
See ADA, Sec 302 (a).
See ADA, Sec 301 (9).
See ADA, Sec 302 (b)(2)(A)(v).
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and usable” by individuals with disabilities except where "structurally 
impracticable".^^
Title III prohibits covered entities from denying access to goods and services
because of the absence of "auxiliary aids" unless the providing of such auxiliary
aids would fundamentally alter the nature of the goods or services^^ or would
impose an "undue hardship". An "undue hardship" is defined to be a significant
difficulty or expense when considered in light of the following factors:
(i) the nature and cost of accommodation needed, (ii) the overall financial 
resources of the facility or facilities involved, (iii) the number of persons 
employed at the facility, (iv) the effect on expenses and resources or the 
impact on the operation of the facility, (v) the overall financial resources 
available, (vi) the number, type and location of its facilities, and (vii) the type of 
operation.^®
The fact that the ADA is patterned after the Rehabilitation Act of 1973 is of 
tremendous value in determining what is required under the Act. However, 
compliance standards are more vague under the ADA. Even the Rehabilitation 
Act has its share of vaguely worded phrases such as, "undue hardship" and 
"reasonable accommodation". Such language creates numerous opportunities for 
disagreements to occur when applied to real world situations. The ADA, 
however, because of the need to address the realistic economic concerns of 
private entities, has not only adopted the phrases of the Rehabilitation Act, but 
has added others such as, "readily achievable", "structurally impracticable", and
See ADA, Sec 303 (a)(1).
See ADA, Sec 302 (b)(2)(A)(iii). 
See ADA, Sec 101 (10).
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"significant difficulty or expense". These are all words and phrases which lend 
themselves to a variety of interpretations and, therefore, compliance under the 
Act is expected to produce a wave of litigation.
Impacts of the Acts
Legislation concerning the disabled has undergone many changes as concepts 
have evolved. Presently, the various acts, and amendments to those acts, have 
the potential for profoundly changing sociatal attitudes towards the members of 
this subgroup of the population. Contributing to this change are the concepts of 
equal access and integration.
The present concept of equal access is quite different than the original one. 
The assumption behind the Rehabilitation Act was that individuals w ith disabilities 
should have access to different resources for different purposes. Such individuals 
were thought to need different resources because they were not able to do the 
things non-disabled persons could do and would therefore need to lead lives 
different from  those of non-disabled individuals.
The new equal access concept has a different set of assumptions. It is 
assumed that equal access to the same resources (including regular education) can 
occur w ith support. It is also assumed that access to different resources (such as 
special education) might occur but for the purpose of enabling those with 
disabilities ultimately to have access to the non-disabled or generic world, as well 
as to a world that is primarily disability oriented.
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W ith the passage of the ADA, schools are now expected not only to provide 
education-related services but to prepare students w ith disabilities to take full 
advantage of services and opportunities in their post-secondary school lives. They 
are also required to provide any transition services needed.
The enactment of the ADA is the culmination of two decades of evolution of 
attitudes towards persons with disabilities. The enactment of this law is a 
landmark more for its comprehensiveness than its conceptuality. What the ADA 
does, is (1) to codify many regulatory concepts and guidelines from Section 504 
and other predecessor laws and (2) to extend the Section 504 prohibition against 
discrimination to the private sectors (not referred to in this paper). The net result 
is that persons with disabilities now enjoy a degree of protection against 
discrimination which compares favorably to that of women and other m inority 
groups.
CHAPTER m 
CO M PLIANCE W ITH THE A DA ACCESSIBlLrrY REQUIREMENTS: 
PROGRAM ACCESSIBfl.lTY
Public entities, in bringing their facilities into compliance w ith the accessibility 
requirements of the ADA, essentially have to pass through three phases. The first 
is the planning phase, the second is self evaluation, and the third is 
implementation.
The planning phase includes administrative requirements such as the 
appointment or designation of an ADA coordinator, recruiting or assigning a 
compliance team, recruiting community participants, and orienting and training all 
of the people involved.
In order to ensure that its programs are accessible, the public entity is 
required to conduct a self evaluation. This access review, or survey of the 
available facilities, identifies physical obstacles or barriers to the participation of 
people w ith disabilities. The ADA Accessibility Guidelines, as published by the US 
Architectural and Transportation Barriers Compliance Board in 1992, are the 
technical design standards issued under Title III of the ADA for the purpose of
Adaptive Environments Center, The ADA Action Guide for State and 
Local Governments, (Horsham, Pennsylvania: LRP Publications, 1992), 51.
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making all new construction and alterations to existing facilities readily accessible 
to and usable by people with disabilities. The same guidelines apply to Title II of 
the Act. The intent of the self evaluation is not to evaluate compliance with any 
one accessibility standard but to ensure overall programmatic accessibility.
A fter conducting the facilities access review and identifying the architectural 
and communications barriers, the next step is to determine how to achieve 
program access, either structural or non-structural, and to choose among 
alternative solutions to achieve the maximum benefits. This leads into the third 
phase-implementation. Implementation requires non-structural modifications to 
be made as soon as possible. A transition plan has to be drawn out to make all 
the required structural changes in order to achieve program accessibility. Capital 
planning goes hand in hand with this phase.
The ADA has specified time limits for the completion of the three phases. 
The law requires that all public entities are needed to complete a self evaluation 
prior to January 26, 1993, however, they were supposed to have had a transition 
plan completed by January 26, 1992 for any structural modifications taking 
longer than one year to complete. The deadline for making the structural 
changes is January 26, 1995. Once the deadline has passed, public entities 
which have not made their facilities compliant w ith the law, face the threat of 
potential law suits.
Details follow in the subsequent section.
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The following sections deal with the planning rquirements in passing through 
the implementation stage. This is followed by a review of the accessibility 
conditions in the existing schools within the study area.
Program Accessibility
As mentioned earlier, the ADA prohibits public entities from denying people 
w ith disabilities equal opportunity to participate in programs and activities because 
facilities are inaccessible. This does not mean, however, that all buildings should 
be made fully, architecturally accessible. The requirement is that any public entity 
must operate each one of its programs so that, when viewed "in their entirety", 
the programs are readily accessible to and usable by people w ith disabilities. To 
view a program "in its entirety" means that the program must be evaluated both in 
terms of the parts or elements that make up the program and in terms of the way 
these work together as a w h o l e . F o r  example, if a program is repeated in two 
or more schools, the plan may involve making the corresponding facilities 
accessible at only one of the sites after considering certain criteria. This is known 
as the "program accessibility" standard, and it is one of the most important 
concepts in ADA compliance planning.
In order to evaluate the accessibility and usability of all of the programs of a 
school district comprised of several schools, it is necessary to consider the 
following:
See 28 C.F.R. 35.150.
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1. the resources and activities provided in each school
2. the operation of the school system as a network (if any)
3. any other out-of-building activities that are part of the operation of the
system
The law permits a public entity some flexibility in how the standard can be met by 
allowing both structural and non-structural methods of achieving program 
accessibility."^^
Congress did not intend that public entities expend large sums of money to 
retrofit buildings and facilities where other effective means of achieving equal 
opportunity to participate are possible. Innovation and creativity are therefore 
encouraged in eliminating barriers as long as the result is to provide people with 
disabilities an equal opportunity to participate in and benefit from a public entity’s 
programs.
Where the facility access review identifies programs and facilities as 
inaccessible, the public entity must take steps to make the programs accessible. 
This involves the creation of a transition plan by choosing among different 
possible solutions after consideration of certain relevant criteria.
A  list of possible access solutions may include:
- relocating w ithin the facility
- moving to another facility
42 See 28 C.F.R. 35.150(a)(1); (b)(1).
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- bringing the program to the participant
- adapting equipment
- assigning additional staff
- altering facilities
- constructing new facilities'^
In the case of a school district, this list may include,
- reassignment of services to an accessible location if the facility is not 
accessible
- home visits
- purchase or redesign of equipment
- assignment of aides to beneficiaries
- structural changes to eliminate barriers
A  list of criteria should be developed to compare and choose among options. 
Some of the important criteria include those of cost and of integrating the 
disabled into programs and activities that provide interaction w ith the non­
disabled. However, if there is no alternative means of achieving program 
accessibility, structural changes may be necessary unless to do so would impose 
undue burdens on the entity.
As mentioned earlier, a public entity is not required to make each of its 
existing facilities accessible if alternative, accessible locations are available. 
However, in a Icirge city where long distances between facilities create barriers to 
program accessibility, structural changes maybe necessary at additional sites in 
order to achieve program accessibility. Structural changes may range from
Adaptive Environments Center, ADA Action Guide, 82.
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installation of grab bars in accessible bathroom stalls or installation of ramps over 
only a few steps at the building entrance to more extensive alterations. It is not 
acceptable to carry disabled people in wheel chcdrs into a facility as a means of 
achieving program access; nor is carrying a permissible alternative to the 
installation of a ramp or an elevator.
A  public entity is not required to take any action that w ill result in a 
fundamental alteration to the program, service, or activity or to create undue 
financial or administrative burdens. Alternative means of achieving compliance 
must be sought in case of such financial or administrative burdens to ensure that 
people w ith disabilities can participate in or receive the benefits of the program or 
activity.
Capital Planning
Title II obligations are ongoing. Once the transition plan is in place, the 
entity must ensure that all required modifications are made in a timely manner.
To accomplish this, the public entity’s periodic capital planning and budgeting 
process must go hand in hand with the transition plan."^^
One of the primary concerns of the public entity is identifying funds to make 
the structural changes outlined in the transition plan. Current financial constraints 
at both the state and local levels mean that public entities must often achieve
Adaptive environments Center, ADA Action Guide, 20. 
See 28 C.F.R. 35.150(a)(3).
Adaptive Environments Center, ADA Action Guide, 84.
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compliance w ith limited resources. Some funding sources for public entities 
include, the Community Development Block Grant Funds (CDBG), and the Land 
eind Water Conservation Funds (the later only for outdoor recreation facilities).
Issues o f Concern
There are several major issues of concern which public entities face including 
the interpretation of vague terms, such as "readily achievable," "undue burden," 
"technically feasible" and some others. The most important issue, though, which 
underlies all others, is "cost".
Costs of compliance not only include those involved in carrying out the 
review procedures, etc., but also the actual costs of barrier removal and alterations 
to the existing facilities and the possible provision of additional new facilities. The 
situation is placed under further stress due the lack of avcdlability of any kind of 
special funds for bringing the facilities into compliance. This issue w ill be the 
main focus of this paper.
As a first step towards self evaluation, the MCPS District Board of Trustees 
hired a local architectural firm  in May 1993 to conduct a detailed survey of the 
four high school facilities to estimate the extent of work that would be required in 
order to make them accessible.
Ibid., 85.
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The survey'̂ ® resulted in the preparation of a report that enlisted each and 
every architectural barrier as it existed w ithin the facilities. It did not, however, 
identify the required alterations or formulate a compliance plan for prioritizing 
them. Even so, the survey revealed that a tremendous amount of work, effort, 
cind financial resources would be required in order to bring the facilities into full 
compliance.
In July 1994, the Missoula Elementary School District #1 and the Missoula 
County High School District merged to form the Missoula County Public School 
District. Recognizing that a more comprehensive effort was required in order to 
comply w ith the ADA, a consulting firm  in Portland, Oregon was hired to do a 
study of each school w ithin the district’s jurisdiction. This study resulted in the 
preparation of self evaluation and compliance plans for each of the schools.
These, along with the accompanying worksheet manuals, were to be used for 
preparing a transition plan."^^
The deadline for structural alterations (January 26, 1995) has already passed 
for the public school improvements under the law. Approximately $96,000 have 
already been spent on installing ramps and modifying restrooms to ensure 
accessibility on the ground floors of the school buildings. A few other external
A  copy of the report of the survey prepared by O ’Neil and Zimet 
Architects, Missoula, is available at the MCPS office in Missoula.
A  copy of the Self-evaluation and Compliance Plan and the 
accompanying Worksheet Manuals for each of the schools prepared by Disability 
Access Consultants, Inc., Portland, Oregon, is available at the MCPS office in 
Missoula.
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alterations have also been made in order to provide at least one accessible 
entrance to each bu i ld ing .S t i l l ,  a lot more needs to be done in order to achieve 
full accessibility, as w ill be seen from the description of the existing conditions of 
the high schools which appears in the following section.
Fvirfîng C ontfitions
A review of the existing accessibility conditions in each of the schools helps 
to demonstrate the extent of the problem. The following sections present a brief 
summary of the existing conditions at each of the high schools.
Hellgate H igh School
Hellgate High School is the oldest school in the county. It was built at a 
time when there existed no codes requiring accessibility. Additions were made to 
the building in 1931, 1941, 1960, and again in 1980 as the need arose to house 
increasing student populations. The original building still stands and has 
considerable historical architectural value.
This school facility presents numerous problems since most of it was 
designed before the accessibility of the disabled was an issue. Many of the most 
basic accessibility considerations, such as the provision of ramps or hand rails do 
not even exist, making the situation worse. Site accessibility, whether pedestrian
This was revealed in a discussion with Mr. Larry Johnson, MCPS 
support services director.
These summaries have been condensed from the two surveys referred to
earlier.
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or vehicular, is difficult. Moreover, there are no appropriately designed parking 
spaces for the disabled. Entrances to buildings are not accessible, hence, access 
to the primary functions of the building is not possible. W ithin the building, 
access from  one level to another is not appropriate.
A ll of these considerations require major alterations to be made in order to 
make the school accessible. The historical importance of the buildings makes it 
even more difficult to undertake the necessary alterations.
Sentinel High School
Sentinel High School is about forty years old. It is divided into four sepcirate 
buildings. The most critical issues of accessibility are those of access between the 
buildings and to the various building levels.
Although inaccessibility conditions are not as severe in Sentinel High School 
as in Hellgate High School, considerable alterations are required to attain even 
minimum accessibility. Pedestrian accessibility requires several fundamental 
alterations such as the provision of ramps and appropriate slopes. Although 
vehicular accessibility has been addressed, it does not meet w ith the required 
standards and therefore requires improvement. Since most building entries are at 
grade (level w ith the ground), these can be made accessible without much 
difficulty. Provision of ramps, railings, and wider entrance doors w ill be required 
at some entries.
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There are a number of level changes within the buildings which need to be 
addressed. These level changes require passenger elevators to be provided for 
achieving accessibility between them.
Big Sky High School
Although Big Sky High School is not consistent w ith the most recently 
specified steindard of accessibility, since it is less than twenty years old, accessibility 
considerations have been addressed to a relatively greater extent. There are few 
barriers requiring major reconstruction to eliminate them. This is because almost 
all entries are at grade. Moreover, the building is primarily at one level so there is 
no requirement for the provision of accessibility between different levels.
Pedestrian access is minimal for the disabled although passenger drop off 
facilities seem to be accessible. More parking spaces for the disabled need to be 
provided in appropriate locations. Most of the entrances may require only minor 
alterations since they are positioned at grade. This may involve the widening or 
replacement of doors.
Basic access inside the building is good and no fundamental alterations are 
necessary. Spaces set aside for specific uses such as the music rooms, stage, gym 
bleachers, etc. w ill need to be made accessible since they cannot be substituted for 
by other accessible areas.
In addition to the major alteration requirements mentioned w ith respect to 
the three schools discussed above, there are a number of other considerations 
which, though seemingly minor, involve expenses almost equal to, or in some
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cases even greater than, the major structural changes. This is particularly true 
when an alteration requires the redesigning of the entire area.
The most prominent among these alterations are those in restrooms, locker 
rooms, and showers. Where these have been designed without accessibility 
considerations, they need major alterations before they can be used by the 
disabled. Providing handrails, or remodelling single shower stalls may solve the 
problem, but the provision of the required maneuvering space is often what 
complicates matters.
Other accessibility considerations include the size of door openings, disabled 
compatible furniture, provision of visual and audible communications equipment, 
emergency warning systems, and areas of rescue assistance.
The cost of altering the existing facilities in order to achieve full compliance 
w ith the law is probably quite high.^^ The expense is a matter of major concern 
fo r public entities. The cost of new construction has also increased due to the 
requirements of the law but it has been found to increase by margin of only five 
percent of the original cost.
U.S. Architectural and Transportation Barriers Compliance Board, 
Americans w ith Disabilities Act (ADA) Accessibility Guidelines for : Buildings and 
Facilities. Transportation Facilities, and Transportation Vehicles, (Washington 
D C.: August, 1992).
Refer to Chapter VI for further details on cost estimation.
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Conclusions
The ADA does not require that all the buildings of a public facility be made 
accessible, but rather operate its program in a way so that when viewed in its 
entirety, it is accessible and usable by people with disabilities. Creativity and 
innovation are encouraged in achieving program accessibility in an economically 
efficient way. A  transition plan should be formulated by considering different 
alternatives w ith respect to certain relevant criteria to arrive at the most beneficial 
solution in the long run. This transition plan should be coordinated w ith the 
capital planning and budgeting process of the public entity.
A  self evaluation of the existing facilities is required to be made in order to 
formulate a transition plan. A review of the results of such an evaluation of the 
existing high school facilities within the study area revealed that the schools had 
varied degrees of inaccessibilty. Among the three schools, it was found that Big 
Sky High School is the most accessible, followed by Sentinel High School.
Hellgate High School has by far the worst conditions of inaccessibility .
The following chapter deals with population projections in order to estimate 
future student enrollment numbers. Coordinating the facilities planning process in 
providing for the future needs of the school district w ith the compliance 
requirements of the ADA can reasonably ensure the efficient use of limited public 
funds.
CHAPTER IV  
PO PULATIO N PROJECTIONS
Population projections and analyses are frequently used as a first step 
towards future planning activities. Most kinds of planning require the 
determination of the estimated population into the future. This helps in 
determining the future needs of the population which can then be provided for 
w ith maximum efficiency.
Making an estimate of future populations can either involve making a 
projection or a forecast. On the one hand, a population projection is a 
conditional statement about the future. It is the calculation of the numerical 
results of the underlying assumptions made, for instance, the assumption of 
continuation of past trends into the future. However, it does not involve making 
an assessment about the likelihood of these assumptions. On the other hand, a 
population forecast is a prediction, or a statement of the most likely future, after 
assessing the underlying assumptions. It involves the introduction of certain 
criteria which might be expected to affect the changes in the future.
This study w ill involve making a population projection assuming that past 
trends of live births, deaths and migration, which are the three major components 
of change in population counts, w ill continue into the future. Making a
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population forecast requires an indepth analysis of other demographic and 
economic factors which is not w ithin the scope of this study. As such, estimates 
for only a few years in the future will be made, since these are likely to be more 
accurate than those for the distant future.
For the purposes of school facility planning, projections of school district 
enrollments are the most important but not the exclusive demographic data of 
interest. Projections which relate to the county, state or region in which the 
school district is located may provide additional important information for 
conducting a comprehensive needs assessment. Therefore, student enrollment 
projections w ill be supplemented by projections for populations in the age groups 
most likely to be enrolled in high schools.
Several methods can be used for calculating population projections 
depending on the detail of the required results. These are as follows:
1. global methods, which do not take into account either the age-sex 
composition of the population or the major components of population 
change (births, deaths and net migration).
2. composite methods, where the age-sex component is considered but 
not the effects of the major components of change.
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3. cohort-survival methods, where use is made of the age-sex detail of the 
population and the incidence of fertility, mortality, and migration by 
groups of age and sex.^
The cohort-survival method was chosen for the purpose of this study as it is 
most comprehensive and projects population in different age groups. The most 
commonly used model for the use of this method in projecting populations is the 
cohort component model. This model employs a number of tables and 
calculations the use of which has been simplified by a computer program called 
the Hailey Population Model. The program computes population projections for 
a period of ten years into the future within seconds of entering the required data. 
This program is easily available and very convenient to use and was therefore 
chosen for the purposes of this study. The use of this program has been 
discussed at length later in the chapter.
Projections of student enrollments can be done in various different ways but 
the use of retention ratios is most common. This is a derivative of the cohort- 
survival method known as the cohort matriculation method. Other methods 
include the school census method or the method of comparison predictions. The 
form er involves distributing surveys to collect information about future enrollments 
while the later projects enrollment by using an analogy, ie. identifying a similar
^  United Nations, Department of Economic and Social Affairs, Methods 
fo r Projections of Urban and Rural Population , Population Studies, No. 55, 
Manuals on methods of estimating population. Manual VIII, (New York: United 
Nations, 1974), 3,4.
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school district located in a similar community to make comparisons. These two 
methods are not so commonly used because they are either time consuming and 
expensive or require data which are not easily available. The cohort matriculation 
method requires enrollment data for a number of years in the past which is 
regulcirly recorded and updated by the school authorities. It projects enrollments 
by computing grade to grade ratios for past years and using an average of these 
ratios in estimating future enrollments. A detailed discussion of the use of this 
method follows in the subsequent sections.
Both the cohort component model and the cohort matriculation method 
need to be used in conjunction with each other in order to reduce the risk of 
obtaining distorted projections as a result of exceptional incidences in the past. 
Since both the methods are based on different sets of data, a distortion maybe 
detected in the case of contradictory results.
A  population projection w ill help determine when there would be a need for 
a new school facility ie. when the maximum enrollment capacities of the schools 
would be reached. The maximum enrollment capacity of a school is the number 
of students the school can accept to be able to provide its programs most 
efficiently.
C ohort C om p on en t M odel o f  Population  Projection
In the cohort component model, each component of population change- 
births, deaths, and net migration, is explicitly treated. The population of an area 
is divided into groups or cohorts on the basis of age and sex.
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The cohort component method calculates each component of change for 
each population cohort. The theory is that demographic events, such as death or 
m igration, happen to people w ith probabilities that vary systematically w ith age 
and sex. Accordingly, births are calculated by multiplying the population of each 
female cohort of child bearing age times the birth rate for that cohort. Similarly, 
deaths are accounted for by using survival rates for each cohort, and migration by 
using cohort-specific migration rates. The accounting system moves ahead from 
one time period to the next, calculating for each cohort the number who survive, 
the number who move in or out, and the number who give birth. W ith the five 
year convention, the 20-24 year old females of 1990 survive and migrate at 
specified rates to become the 25-29 year olds of 1995. They also give birth at 
specified rates to create a portion of 1995 s 0-4 year olds.
Applying the correct rates to the number of people in each cohort is the 
essence of the cohort component model, but the model does not produce all the 
rates. The analyst is required to specify these rates by estimating future trends. 
Several complex methods relating to migration can be used taking into account 
economic opportunity available at certain places, accessibility, unemployment 
level, etc. For the purposes of this study, the basic components of births and 
deaths were deemed to be sufficient. Estimating future migration rates is a 
complex process not w ithin the scope of this study.
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Hailey population model
The Hailey population model was developed by Ned Levine at the 
Department of Architecture and Urban Planning, University of California, Los 
Angeles. It is embodied in a spread sheet program which uses Lotus 1-2-3. It is 
an integrated model which constructs an analysis of a population over a 20-year 
period, showing the interaction between mortality, fertility, and migration.
It has four parts that work in a sequence:
1. a life expectancy table which calculates life expectancies and survival 
rates for a population.
2. an age-distribution model which adjusts the life expectancy table for the 
proportion of the population in different age groups in order to 
estimate long term growth rates.
3. a fertility table which estimates birth rates for women in different age 
groups.
4. a cohort component population projection which calculates migration 
rates for each age group and estimates the total population and the 
population of each age group in five and ten years using the mortality, 
fertility, and migration calculations made previously by the program.
The program requires certain types of data for specific age groups in order 
to be able to project populations for five and ten years into the future. In addition
For further details see, Ned Levine, "The construction of a Population 
Analysis Program Using a Microcomputer Spreadsheet", Journal of the American 
Planning Association. 1985, 496 - 511.
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to data for the most recent census, data for the previous census, ten years earlier, 
are also required. For this study, the 1990 census data were taken as the most 
recently available and those for 1980 as the previous one. W ith this information 
the program has the ability to project populations for the years 1995 and 2000.
The data required for the study are as follows for age groups of five year 
intervals including special age groups 0-1, 1-4, and 85 and over:
1. female deaths for each age group in 1990.
2. male deaths for each age group in the same year.
3. females in each age group in 1990.
4. males in each age group in 1990.
5. females in each age group in 1980.
6. males in each age group in 1980.
7. births occurring in 1990 to women in each five year age group between 
10 and 49.
8. births occurring to women in each five year age group between 10 and 
49 in 1980.
This model was used to project populations for all of Missoula County. The
age and sex population data were available from The County and City Data Book,
1994 published by the U.S. Department of C o m m e rce .D a ta  pertaining to the 
number of births occurring to women in different age groups was available from 
Montana Vital Statistics published by Montana Department of Health and
56 For full reference refer to footnote number 5, page 8, Chapter I.
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Environmental S ciences.T hese data appear in Appendix A. The data on 
occurrence of deaths were also available from Montana Vital Statistics, but not in 
the required categories. A t the county level, the data were available only as the 
total number for each year; at the state level they were available according to age 
categories. Therefore, data at the county level for the required age-sex categories 
had to be computed from the available state level data.
The State of Montana was used as a reference area for Missoula County. 
First, the occurrence of deaths by sex in the different age groups was computed 
for the state level in proportion to the distribution of the total population by sex 
and age groups for the State. The resulting data were then used to compute the 
occurrence of deaths at the county level by sex and age, using the same 
proportions of distribution for corresponding categories at the state level. Details 
of the method of computation can be referred to in Appendix A, (Part 1).
The program was executed by entering the required data into the 
appropriate columns provided within the spreadsheet. The entire spreadsheet 
w ith the results can be referred to in Appendix A, (Part 2). A  summary of the 
results is presented in Tables la  and lb .
Montana Department of Health and Environmental Sciences, Montcina 
V ital Statistics (1980 and 1990), (Helena, Montana: Vital Records and Statistics 
Bureau, February 1983 and February 1993).
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Table la .--Hailey Population Model - Historical Data for Missoula County in 1980
and 1990 by Age and Sex.
Age
Groups
Population 1980 Population 1990
Females Males Total Females Males Total
0 to 1
2739 2870 5609
480 500 980
1 to 4 2345 2394 4739
5 to 9 2475 2721 5196 2940 3064 6004
10 to  14 2785 2763 5548 2689 2843 5532
15 to  19 3882 3558 7440 2965 2968 5933
20 to 24 4969 4841 9810 3668 3629 7297
25 to 29 4313 4420 8733 3306 3290 6596
30 to 34 3240 3564 6804 3544 3348 6892
35 to 39 2551 2664 5215 3685 3592 7277
40 to 44 1910 1950 3860 2954 3224 6178
45 to 49 1556 1792 3348 2228 2256 4484
50 to 54 1586 1476 3062 1594 1654 3248
55 to 59 1464 1272 2736 1415 1353 2768
60 to 64 1285 1236 2521 1363 1293 2656
65 to 69 1159 1050 2209 1306 1145 2451
70 to 74 823 655 1478 1232 899 2131
75 to 79
1566 881 2447
964 622 1586
80 to 84 698 377 1075
85+ 613 247 860
Total 38303 37713 76016 39989 38698 78687
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Table lb .-H a ile y  Population Model - Projected Population by Age and by Sex for
1995 and 2000.
Age
Groups
Population 1995 Population 2000
Females Males Total Females Males Total
0 to 4 2514 2565 5079 2074 2208 4282
5 to 9 2776 2869 5645 2511 2562 5073
10 to 14 2915 3051 5966 2773 2867 5640
15 to 19 2978 2979 5957 3522 3342 6864
20 to 24 3389 3411 6800 3542 3734 7276
25 to 29 3446 3515 6961 2525 2744 5269
30 to 34 2780 2731 5511 2616 2510 5126
35 to 39 3301 3038 6339 2825 2674 5499
40 to 44 3527 3430 6957 3231 3029 6260
45 to 49 2720 2945 5665 3218 3042 6260
50 to 54 1987 2017 4004 2465 2735 5200
55 to 59 1496 1378 2874 2026 1703 3729
60 to 64 1299 1250 2549 1370 1449 2819
65 to 69 1265 1199 2464 1262 1218 2480
70 to 74 1260 950 2210 1307 940 2247
75 to 79 1091 649 1740 1086 678 1764
80 to 84 880 446 1326 1045 517 1562
85+ 775 306 1081 891 349 1240
Total 40397 38732 79129 40290 38301 78591
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These results should not be treated as absolute, but only indicative of the 
estimated future trend of population because of the derivative nature of the data 
used.
Table Ic  provides a summary of the percentage changes in population in the 
relevant age groups for comparison with the changes in total population. It may
Table Ic.-Sum m ary Results of Hailey Population Model
Age
Group
1980 to 1990 1990 to 2000
1980 1990 Change 1990 2000 Change
10 to 14 5548 5532 -0.29% 5532 5640 -hl.95%
15 to 19 7440 5933 -20.25% 5933 6864 -hl5.69%
Total 76016 78687 -h3.51% 78687 78591 -0.12%
be seen that if the population trends which existed between 1980 and 1990 were 
to continue into the future, the total population would decrease by 0.12% from 
the yecir 1990 to 2000. However, the population for the 10-14 years age group 
would increase by 1.95% and that for 15-19 years age group would increase by 
15.7%, for the same time period. Therefore, the results indicate that even though 
there seems to be a trend for total population to decrease in the coming years, 
there maybe a substantial increase in population among the age groups most 
likely to be enrolled in high schools. Chart 1 shows the trend of population 
change for the two age groups from 1980 to 2000 as projected by this model.
CHART 1: AGE W ISE POPULATION PROJECTION
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C ohort Matriculation M ethod
The cohort matriculation method, also referred to as the cohort survival 
method, is based on the analysis of the progress of students from birth to 
enrollment in kindergarten up to graduation from high school. A  number of 
factors affect this progression, but the method assumes that three principal factors 
govern the future school enrollments :
1. number of births
2. the "survival" from birth to first entrance in school
3. the holding power^® of the school, grade by grade, from first entrance 
until graduation.
Taking an average of the changes in the past enrollments resulting from 
these factors gives an overall indication of the combined effects including all other 
factors such as infant mortality rate, public-private school ratios, promotion 
policies, in-migration versus out-migration, and others.
The theory is that a certain number of children bom in a given year w ill be 
in the first grade six years later. The annual number of births over a period of ten 
years can be compared w ith the annual first-grade enrollments for a 
corresponding ten years-offset by the six year interval. Dividing births into 
enrollment for each year, and then averaging the results, gives a rate of "survival".
Holding power of a school refers to the percentage of students who 
continue to be enrolled through out the school year, or who consistently progress 
from  one grade to another without dropping out of school.
55
Using this rate, the births for 1993 can be projected as first grade enrollment for 
1999.
Similarly, influenced by school board policies concerning attendance, 
prom otion, and holding power, a characteristic ratio of progression can be 
calculated between every two grades. Future grade groups can then be estimated 
as a specific first-grade group is projected successively from grade to grade until 
they have graduated. A ll of these estimates are based upon children already born 
and, while one cannot name the individuals who w ill not "survive" until graduation, 
the estimate of the total number is meaningful. High school enrollments in grades 
nine through twelve may be anticipated by as much as fifteen years into the 
future. Therefore, in order to make enrollment projections for the high schools, it 
is necessary to study past trends of progression from enrollment in kindergarten, 
as these students are the same ones who will be enrolled in the high schools later.
Public school enrollment data were obtained from the MCPS office and 
analyzed for the years 1980 to 1993 (hence forth referred to in this section as the 
study period). Data for all ages and grades ranging from birth upto graduation 
from high school were obtained and used for estimating future high school 
enrollments. This data can be referred to in Appendix B (Part 1). The enrollment 
numbers include students enrolled in Seeley Swan High School in addition to 
those enrolled in Hellgate, Sentinel, and Big Sky High Schools. The numbers are 
fo r September of each year. An analysis of this historical enrollment data 
provides a better understanding of student enrollment distributions among the
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three schools during the study period. It can help in estimating future 
distributions.
Table 2 shows the distribution of the total student enrollment numbers in 
each one of the three schools by year of enrollment. There is a difference in 
progression of the percentage of total enrollments in each school from 1980 to 
1993. This indicates the changes in student population distributions w ithin the
Table 2.-H istorical Distribution of Total Enrollment in High Schools
Year Total Hellgate Percent of Total Sentinel
Percent 
of Total Big Sky
Percent 
of Total
1980 3574 1235 34.56 1218 34.08 1121 31.37
1981 3488 1163 33.34 1204 34.52 1121 32.14
1982 3471 1227 35.35 1092 31.46 1152 33.19
1983 3543 1189 33.56 1198 33.81 1156 32.63
1984 3538 1254 35.44 1137 32.14 1147 32.42
1985 3595 1280 35.61 1143 31.79 1172 32.60
1986 3571 1235 34.58 1142 31.98 1194 33.44
1987 3392 1140 33.61 1065 31.40 1187 34.99
1988 3310 1072 32.39 1034 31.24 1204 36.37
1989 3216 1089 33.86 1001 31.13 1126 35.01
1990 3228 1161 35.97 964 29.86 1103 34.17
1991 3379 1180 34.92 1041 30.81 1158 34.27
1992 3414 1182 34.62 1053 30.84 1179 34.53
1993 3526 1187 33.66 1086 30.80 1253 35.54
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study area causing the differences in enrollment levels at each school over the 
years.
Chart 2 shows the percentages of total enrollments at each of the schools. It 
can be observed that Big Sky had the least enrollment at the beginning of the 
study period, but since 1985 it has consistently had greater enrollment levels than 
Sentinel High School. Hellgate consistently has higher enrollments than Sentinel 
High School through out the study period. Enrollment levels in Hellgate as 
compared to Big Sky vary considerably over the years. From 1980 to 1986 
enrollment levels at Hellgate were higher than Big Sky, then from 1986 to 1989, 
they were lower. Again from 1989 to 1992 Hellgate’s enrollment was higher 
than Big Sky’s but fell below that mark again in 1993. Thus, the major changes 
in population distribution have taken place within the enrollment areas of Big Sky 
and Hellgate High Schools during the study period.
Changes in total enrollment numbers for the years within the study period 
can be observed in Chart 3. This chart shows the combined enrollment in 
Hellgate, Sentinel, and Big Sky High Schools from every year from 1980 to 
1993. It can be seen that there was a decrease in total enrollment from 1980 to 
1982 followed by a substantial increase in enrollment from 1983 to 1985. This 
was followed ageiin by a decreasing enrollment to a low in 1989 after which, 
w ithin the span of the next four years, enrollment increased to a number almost 
equal to the high levels of enrollment from 1983 to 1986.
CHART 2: D ISTRIBUTIO N OF TOTAL ENROLLMENT
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CHART 3: TO TAL STUDENT ENROLLMENT IN HIGH SCHOOLS
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Charts 4 , 5 ,  and 6 show the enrollment levels at Hellgate, Sentinel and Big 
Sky respectively. These charts can be compared to Chart 3, which shows the 
total enrollment numbers in high schools over the study period. It can be 
observed that Big Sky High School shows a similar trend of increase in enrollment 
to the total enrollment trend from 1989 to 1993. Sentinel High School shows a 
relatively small variation in enrollment numbers over the years seemingly 
unaffected by the population increases within the county. Hellgate High School 
follows a trend which is similar to the combined enrollment of all of the high 
schools from 1985 to 1990, but beyond 1990, it does not reflect the increase in 
combined enrollment. These observations are significant from the point of view 
of the spatial growth of population as related to the enrollment levels in the three 
schools and w ill be discussed more at length in the following chapter.
From Chart 3, which displays the trend in student enrollment numbers over 
the study period, it can be seen that there is a distinct tendency towards 
consistently increasing enrollment levels since 1990 unlike the inconsistent trend 
in the previous years. Since the assumption is of the continuation of the past 
trends into the future, there could be a possibility of two kinds of trends affecting 
enrollment numbers in the coming years. One, an average of the trends observed 
from 1980 to 1993, and another, of the continuation of the increasing trend 
observed from 1990 to 1993. Thus two corresponding scenarios were evaluated 
to arrive at the most probable future enrollment estimate.
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CHART 5: STUDENT ENROLLMENT IN  SENTINEL HIGH SCHOOL
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CHART 6 : STUDENT ENROLLMENT IN  BIG SKY HIGH SCHOOL
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The cohort matriculation method requires the calculation of grade to grade 
ratios for the study period. The average of these ratios is tciken to be indicative of 
the progression from one grade to another and is used to estimate future 
enrollment numbers. Two sets of ratios were obtained for the two scenarios to be 
created-one for the past four years (1990 to 1993) and another for the past 
thirteen years (1980 to 1993).
The ratios were calculated by dividing the number of students enrolled in one 
grade fo r a particular year by the number of students enrolled in one lower grade 
in the previous year. The calculation of the average ratios for the progression of 
each lower grade to the upper grade can be referred to in Appendix B (Part 2). 
The resulting ratios obtained are as shown in Table 3.
Table 3.-Grade to Grade Ratios of Change.
Grade
Progression
Average Ratio- 
past 4 yrs
Average 
Ratio- past 13 
yrs
Birth to K 1.04685 0.94402
K to  1 0.95475 1.00961
1 to 2 0.93656 0.92764
2 to 3 1.01054 0.98012
3 to 4 0.99903 0.98902
4 to 5 1.02213 1.00235
5 to 6 1.00871 0.99220
6 to 7 1.01032 1.00244
7 to 8 0.99324 0.98661
Table 3.--Continued.
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Grade
Progression
Average Ratio- 
past 4 years
Average 
Ratio- past 13 
years
8 to 9 1.05076 1.02305
9 to 10 0.99514 0.98671
10 to 11 0.96279 0.96449
11 to 12 0.95535 0.95154
Chart 7 compares the two sets of ratios graphically. It can be seen that the 
two sets of ratios are fairly proportionate for progression from grade one to grade 
twelve. The four year ratios are consistently higher than the thirteen year ratios 
between the same grades. The difference in the ratios for progression from birth 
to the first grade can be expected to correspondingly affect the estimates for 
future enrollments obtained by the two sets of ratios. This can be observed in the 
wider variation of the resulting total enrollment estimates arrived at in the 
following paragraphs.
Two sets of enrollment projections were made using the two corresponding 
sets of ratios shown in Tables 4a and 4b. This was done by using the 
corresponding ratios for progression from one grade to another for every year in 
the future. This involves multiplying the ratio with the enrollment in one grade in 
one year to obtain the enrollment for one higher grade in the subsequent year.
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Table 4a.-Student Enrollment Projections using 4 Years Ratios.
Year Grade 9 Grade 10 Grade 11 Grade 12 Total
1994 1093 999 877 880 3849
1995 1137 1087 962 838 4024
1996 1123 1131 1047 919 4220
1997 1122 1118 1089 1000 4329
1998 1146 1117 1076 1040 4379
1999 1208 1140 1075 1028 4451
2000 1252 1202 1098 1027 4579
2001 1149 1246 1157 1049 4602
2002 1156 1144 1200 1106 4605
2003 1192 1151 1101 1146 4590
2004 1125 1186 1108 1052 4471
2005 1140 1120 1142 1058 4460
2006 1140 1135 1078 1091 4444
2007 1150 1135 1093 1030 4407
Table 4b.-Student Enrollment Projections using 13 Yeeirs Ratios.
Year Grade 9 Grade 10 Grade 11 Grade 12 Total
1994 1064 991 879 876 3810
1995 1099 1050 955 836 3941
1996 1078 1085 1013 909 4084
1997 1059 1063 1046 963 4132
1998 1061 1045 1026 995 4127
1999 1107 1047 1008 976 4137
2000 1113 1092 1009 959 4174
6 8
Table 4b.-Continued.
Year Grade 9 Grade 10 Grade 11 Grade 12 Total
2001 1012 1098 1053 960 4124
2002 1076 998 1059 1002 4136
2003 1000 1062 963 1008 4033
2004 944 987 1024 916 3872
2005 957 932 952 975 3816
2006 957 945 899 906 3707
2007 965 945 911 855 3676
Tables showing the calculation of future enrollments can be referred to in 
Appendix B, (Part 3). The enrollment numbers obtained include those at Seeley 
Swan High School.
The two scenarios can be considered as indicative of extreme trends of total 
school enrollments possible in the future (Chart 8). An average of the two sets of 
population projections may possibly be a moderately good indicator of future 
estimates of student enrollment (Table 5).
Observations
Enrollment estimates obtained from this method indicate that if the past trends 
were to continue into the future, there would be an increase in the high school 
enrollment from  3336 students in 1990 to 4376 students in 2000. This amounts 
to an increase of 31.17%. Furthermore, there would be a decrease in enrollment
CHART 8 : POPULATION PROJECTIONS
5000
4500
4000
3500
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Table 5.-Projected Total Enrollment in High Schools.
Year 4 Year Ratios 13 Year Ratios
Average
Ratios
1994 3849 3810 3829
1995 4024 3941 3982
1996 4220 4084 4152
1997 4329 4132 4230
1998 4379 4127 4253
1999 4451 4137 4294
2000 4579 4174 4376
2001 4602 4124 4363
2002 4605 4136 4371
2003 4590 4033 4311
2004 4471 3872 4171
2005 4460 3816 4138
2006 4444 3707 4075
2007 4407 3676 4041
from  4376 students in 2000 to 4138 students in 2005 ( -5.44%). Interpretations 
of the results obtained by both the methods follow in the next section.
Conclusions
It can be observed that there is a wide difference in the results obtained by 
the two different methods used for estimating future student populations. On the 
one hand, the cohort component model produced an estimate that there would be 
an increase in population w ithin the age group of 14 to 19 years by 15.7% by
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the year 2000. On the other hand, the cohort matriculation method produced an 
estimate that there would be an increase of 31.17% in enrollment levels in the 
year 2000. One reason for this difference might be related to the two different 
sources of data used for projection. Another reason might be related to the 
derivative method (the method used to derive data for the county level from the 
state level data) employed in computing the county level data.
The most important reason for the difference in estimates by the two 
methods might be the difference in the range of data used by the two methods.
In the cohort component method, historical data ranged from the year 1980 to 
the year 1990. While in the cohort matriculation method, the range of data was 
from the year 1980 to 1993. As it has been observed earlier, there was a shift in 
trend for changes in the population from the year 1990 onwards which has not 
been accounted for in the use of the Hailey Population Model.
The results from the cohort component model are complementary to the 
results obtained from the cohort matriculation method. Both show an increasing 
trend in the high school student population numbers. Thus, the risk involved in 
using the enrollment estimates in making further recommendations, is reduced.
The estimated future enrollment numbers can help in predicting when the 
mciximum enrollment capacities of the schools might be reached. Exceeding 
enrollment levels beyond this capacity would have an adverse effect on the quality 
of education being provided at the schools. Following are the maximum
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enrollment capacities of the high schools w ithin the county, as provided by the 
school authorities :
Hellgate High School ; 1300 students
Sentinel High School : 1100 students
Big Sky High School : 1300 students
Seeley Swan High School : 200 students
These figures reveal that the maximum enrollment capacity of the entire county 
for student enrollment in high schools is 3900 students, and that for the three 
schools included in the study is 3700 students.
By comparing the maximum enrollment capacities of the schools and the 
estimated future enrollment numbers, it can be observed that by the year 2 0 0 0  
the enrollment number of 4376 w ill exceed the maximum enrollment capacity by 
about 675 students on an average. It can also be observed that enrollment 
numbers decrease again to 4041 in the year 2007, but they continue to remain 
above the maximum enrollment capacity by about 350 students. This indicates 
the need for planning for the provision of the expected increase in student 
enrollments in the future.
Additions to the existing facilities may not be a good solution in providing for 
the increased enrollments since the projected increase is relatively high. Adding 
on to an existing facility requires considerable reorganization w ithin the facility to 
accommodate the required revision of the educational program in order to serve
73
the increased number of students. This might infact lead to a deterioration of the 
educational program.
Another factor to be considered w ith respect to providing for the increased 
enrollments is the spatial locations of the schools w ith respect to the directions of 
population growth. This w ill be dealt with in the following chapter, but it is 
necessary to note that if the distances travelled by the students in order to attend 
the existing schools becomes too great (due to the wider spread of population 
growth) there might be a need to provide a new school to serve those students 
more efficiently even though the total enrollment falls back closer to the maximum 
enrollment capacities of the schools beyond the year 2000. Cost is also a major 
lim iting factor in providing for the increased enrollments. This w ill be dealt w ith 
in Chapter VI. Broader interpretations of the results of the population projections 
w ith respect to each alternative solution under consideration w ill follow in Chapter 
VII.
CHAPTER V  
SPATIAL ANALYSIS
The study of the spatial location of a school facility is important w ith respect 
to three factors. One is its location within a neighborhood and the environmental 
conditions surrounding it. The second is its location with respect to the residences 
of the students attending the school, and the third is its location w ith respect to 
the other schools w ithin the same school district and their respective attendance 
areas. For the purposes of this study, only the second and the third factors w ill be 
evaluated w ith respect to the alternative solutions under consideration. The first 
factor would be most important in the final site selection process, in case of a 
need for the provision of a new school facility.
An analysis of student dispersion (the location and density of the student 
population) is important in locating permanent school facilities, planning student 
travel patterns, and establishing attendance area boundaries. Three different kinds 
of locational information are required to be mapped for the purposes of this study. 
The first is the approximate residential locations of the students enrolled in the 
high schools, the second is the locations of the existing schools, and the third is
John H. Herrick, Ralph D. McLeary, Wilfred C. Clapp, and Walter F. 
Bogner, From School Program to School Plant, (New York: Henry H olt and 
Company, 1956), 6 6 .
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the prospective school site for the location of a new school facility if the need is 
determined for the future.
Data input
It was necessary to have a detailed road map of the study area in order to be 
able to carry out the required spatial analysis. Information about the location of 
the students was available in the form of address lists which needed to be plotted 
onto the road map in an efficient way.
Atlas GIS^°, a vector based geographic information system (GIS), was chosen 
to achieve the task of locational data input. A  GIS can be defined as a system for 
input, storage, analysis, and output of geographically referenced inform ation^\ 
Atlas GIS is a computer software package which has the capability to utilize the 
U.S. Census Bureau TIGER (Topologically Integrated Geographic Encoding and 
Referencing) files. These files comprise of a system of digital maps and 
geographic data bases which cover the United States. The TIGER/line files 
contain latitude and longitude coordinates for numerous geographic features 
w ithin the file region as well as an associated geographical data base. The data 
base is topologically coupled with roads, highways, hydrological features, and
Atlas GIS, Version 2.1 (San Jose, CA: Strategic Mapping, Inc.).
M.F. Goodchild, "Geographic Information Systems and Cartography", 
Cartography 19, no. 1, (June 1990) : 2.
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political and statistical areas; it allows for the inclusion of additional topologically 
integrated map features.
The TIGER/line files for Missoula County were imported into Atlas GIS with 
the use of its Import-Export module^^. Data point files w ith the addresses of the 
students were created separately for each school and combined to make one large 
data base for the three schools together. These data points were then 
georeferenced to the base map with the help of the address matching process 
available in Atlas GIS. Accuracy in their locations was maintciined to the 
maximum extent possible by cross referencing questionable cases w ith a detciiled 
Missoula County road m ap^. In some instances, field trips were necessary to 
establish accurate locations.
Table 6  lists the number and percentages of students who were successfully 
located on the map out of the total number that were enrolled in the schools.
The total enrollment figures represent the number of students enrolled at the 
beginning of the school year 1993-1994 (hence forth referred to as the study 
period in this chapter). The address lists were obtained at the end of the school 
year; the difference in the number of students indicate student drop-outs during
U.S. Department of Commerce, Bureau of the Census, TIGER : The 
Corist-to Coast Digital Map Database, (Prepared w ithin the Data User Services 
Division, November 1990), 5.
Atlas GIS, Import-Export module. Version 2.0.
dtG MAPS, MAPS Missoula County, (Lakeside, MT: dtG MAPS, 1994), 
available at Missoula Blueprint, Missoula.
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the course of the academic year. Some of the students had post office box 
numbers rather than street addresses and thus could not be located on the maps.
Table 6 .-School Enrollments - 1993-1994 Academic Year.
School Totalenrollment
Number of 
addresses
Number
matched
Percent of 
total plotted
Hellgate 1187 1138 1 0 2 2 90%
Sentinel 1086 1036 994 96%
Big Sky 1253 1238 1127 91%
Total 3526 3412 3143 92%
The Missoula County High School District does not cover the entire County 
in area (see Map 1, page 3). Frenchtown High School, located near the 
community of Frenchtown, north west of Missoula, is not included w ithin the 
school district. Also, Seeley Swan High School is not included in this study even 
though it is w ithin the school district. This study is based only on the three urban 
high schools namely, Hellgate High School, Sentinel High School, and Big Sky 
High School.
The locations of the existing high schools were added to the map data base 
w ith the use of a digitizing tablet (see Map 1, page 3). The student locations for 
each of the schools are shown on Maps 2 ,3 ,  and 4. Map 5 shows the location 
of all the students differentiated by color according to school of enrollment.
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Some students, even though residing outside the school district boundary, 
continue to attend either of the three schools within the boundary. This is 
probably because they often choose to remain in the same school even after 
moving out of the area. These students have been included in the study since this 
trend m ight continue into the future as more families move outside the Missoula 
urban area as development spreads.
Spatial Data A nalyajs
Spatial analysis is an important step in choosing among the four alternative 
solutions to the problem being considered in this paper (refer to Chapter 1). 
Efficiency of public schools in providing educational services to students within 
school districts is affected by the distribution of students’ residences and the 
location of individual schools. Therefore, for the purposes of this study, the 
objectives of spatial analysis include the following:
1 . evaluation of the efficiency of the three existing schools in serving the 
students as distributed over the study area with respect to the presently 
demarcated school enrollment boundaries.
2 . determination of the suitability of each school in serving the entire study 
area as the accessible school until the other two schools are brought 
into compliance with the ADA.
3 . determination of an optimum location for a new school facility in 
addition to the three existing schools.
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4. determination of the optimum location for a new school facility in case 
of the relocation of the students enrolled in Hellgate High School.
5. analyzing the distribution of students w ith respect to modifying the 
school enrollment boundaries and identifying areas that need further 
detailed analysis.
Various different operations have been used to achieve the above objectives. 
These include the use of descriptive statistical as well as spatial locational 
techniques. The descriptive statistical techniques used are: (1) location of 
centroids of point data, (2 ) calculation of average travel distances for students to 
and from school, (3) calculation of population potentials for the schools, and (4) 
cinalysis of the present school enrollment area boundaries. The spatial locational 
techniques used are: (5) demarcation of maximum enrollment areas for the 
schools, (6 ) allocation of students to schools based on the shortest travel distance, 
(7 ) division of the student distribution into polygons, and (8 ) recommendation of 
an approximate location for a new school facility.
These operations have been performed with the use of Atlas GIS, a vector 
based GIS program (described earlier in this chapter), and IDRISI^^, a raster based 
GIS program. In vector based systems, features are defined by a series of points, 
while in a raster based system an image is divided into a fine mesh of grid cells 
representing corresponding areas on the earth’s surface. Raster systems are
IDRISI, Version 4.1, rev. 0, developed by Clark University, Graduate 
School of Geography, Worcester, Massachusetts 01610, September 1993.
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typically data intensive and have more analytical power than their vector 
counterparts. Data transfer between Atlas GIS and IDRISI was achieved using the 
Atlas Import-Export module^^.
Atlas GIS has been used for operations involving database query and for 
simple operations such as the calculation of student travel distances. Database 
query refers to operations involving the use of already stored information such as 
identification of students according to the school in which they are enrolled. This 
program has also been used for the identification of students locations according 
to the specific polygon w ithin which they are enclosed.
IDRISI has been used to perform more complex operations where distance is 
used as the basis of the cinalysis. These operations include locating the centroid 
of the distribution of point data, calculating maximum enrollment areas, and 
allocating students to different schools according to proximity.
Operations performed
The following sections deal with a discussion of each of these operations 
performed and their results.
1  Centroids of Point Locations. A  centroid of point locations gives an 
indication of the central tendency of discrete data. It represents the average areal 
location of the distribution of data points over a study area. Its location is derived
66 Atlas GIS, Import-Export module. Version 2.0.
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by using the following fonnulae for finding the X and Y coordinates of the 
centroid:
where, SXj = sum of X co-ordinates of data points,
iV j = sum of V co-ordinates of data points, and 
N = total number of data points
The locations of the students’ residences provide the discrete data for this 
study. The centroid of the students’ locations indicates the central tendency of the 
student distribution. This location can be assumed to be indicative of the most 
accessible location for the school facility serving the students.
For the purposes of this study, the centroids of the students enrolled during 
the study period in each of the three schools (He, Sc, and Be for Hellgate,
Sentinel and Big Sky respectively) were individually located. These locations are 
shown on Map 6 . The locations of these centroids can be compared to the 
locations of the corresponding schools in order to determine the efficiency of the 
present school boundaries. It can be observed that each centroid is deflected 
away from  its corresponding school location. This deflection is in the direction of 
maximum dispersion of students enrolled in each school. Therefore, the existing 
schools are not centrally located with respect to the students. Since all three of 
the schools are located within the city, the enrollment boundaries tend to overlap 
to a great extent in these regions. Students living away from the city have to 
travel large distances to be able to attend any one of the schools.
Map 6: Centroid Locations
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The centroid of the entire student population (Ac) was similarly located and 
has been shown on Map 6 . This location indicates the central tendency of the 
distribution of all the students. It can be seen that Sentinel High School is the 
closest in location to this centroid followed first by Hellgate and then by Big Sky. 
Thus, Sentinel High School is most centrally located with respect to the 
distribution of all the students over the study area.
The location of Ac was used in combination with the locations of the three 
existing schools to determine the ideal location for a new school facility. This was 
done by assuming that efficiency can be maximized if the centroid of the students’ 
locations coincides w ith the centroid of the locations of the schools serving them. 
In other words, the assumption is that efficiency can be maximized if the 
distribution of the schools is complementary to the distribution of students within 
the study area. Therefore by knowing the locations of the three existing schools 
and the location of the centroid of four schools (assumed to coincide with Ac), the 
fourth one being the new school, the location of the fourth new school can be 
determined.
The location of a centroid of schools is affected by their enrollment 
capacities. Thus the schools have to be weighted according to their mciximum 
enrollment capacities. A  weighted centroid can be determined using the following 
formulae for the X and Y co-ordinates:
8 8
where, Vj = the weight assigned to the data points 
These formulae can be expanded to be applicable for finding the new school 
location as follows:
where, X^Yj, XoY?, and X 3 Y 3 ,  are the co-ordinates of the existing schools 
and X 4 Y 4  are the co-ordinates of the new school. Correspondingly, V j, 
V 2 , and V 3  are the maximum enrollment capacities of the existing 
schools and V 4  is the maximum enrollment capacity of the new school.
The following formulae were used for the co-ordinates of the new school,
which were derived from the above formulae:
-------------------------- V.--------------------------4
^ ----------------------------
Map 6  shows the location thus derived for the new school; it is indicated as 
N c l. The optimum location for a new school facility, assuming that the students 
enrolled in Hellgate High School were to be relocated, was similarly determined 
and indicated as Nc2 on Map 6 . These are only indications of the most ideal 
locations for the new school facility in the two different instances. A suitable
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approximate location w ill be arrived at later in the chapter in consideration with 
various other factors.
It is important to note here that analysis based on centroid alone is limited as 
it does not consider other critical variables including land values, traffic patterns, 
and actual road distances.
2. Average Travel Distances. School enrollment boundaries for each school 
w ithin a school district are often determined after examining student travel 
distances, both walking and riding. This takes into consideration the accessibility 
of the school, ie. the convenience and safety of the students and others in 
travelling to and from the buildings.
The generally accepted standard of maximum travel distance for high school 
students is one and one-half m i l e s . T h e  reasonable maximum for travel time is 
considered one hour. In the MCPS District, the standard followed is that of travel 
time of not more than one hour; the maximum travel distance may exceed one 
and one-half miles. The State of Montana stipulates a distance of more than 
three miles between the student residence and the school, along the shortest 
practical route, for making the student eligible for state provided transportation.^®
The Council of Educational Facility Planners, Guide for Planning 
Educational Facilities, (Columbus, Ohio: The Council of Educational Facility 
Planners, 1991), F6 .
Nancy Keenan, State Superintendent of Public Instruction, Compiler, 
School Laws of Montana, (Helena, Montana: The Office of Public Instruction, 
1993), subsection (l)o f Section 20-10-101, 736.
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For the purposes of this study, calculation of the average student travel 
distances to each one of the existing schools according to the present enrollment 
patterns w ill help in determining the efficiency of the student enrollment 
boundciries. Also, calculating the average travel distance for all the students to 
attend each one of the existing schools will help in determining the suitability of 
the schools in serving the entire area.
Straight line distances between the students’ residences and the schools have 
been used for the calculation of travel distances. Determination of actual road 
distcinces and travel times is a difficult process which could not be achieved within 
the time lim its of this study. The purpose of this paper is to only provide an 
overall picture of the existing situation and a broad base from which further 
detailed studies can be developed.
Table 7 gives the average student travel distances that were calculated using 
Atlas GIS. It can be observed that Sentinel High School has the least average 
travel distance for the students enrolled in the school while Big Sky High School 
has the highest travel distance. This shows that quite a large number of students 
have to travel greater distances in order to attend Big Sky. Hellgate High School 
shows lower average travel distances even though students from East Missoula and 
beyond (Bonner, Clinton, etc.) have to travel great distances to attend the school. 
This is probably because a smaller percentage of the total student enrollment has 
to travel the greater distances. The results show that the students are not evenly 
served by the existing schools.
Table 7.-Student Travel Distances.
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School Distance (Average)
Hellgate 2.799 miles
Sentinel 1.878 miles
Big Sky 3.346 miles
Hellgate - all 
students 3.500 miles
Sentinel - all 
students 3.330 miles
Big Sky - all 
students
3.710 miles
It can also be observed from Table 7 that Sentinel High School has the least 
average travel distance for all of the students to attend the school. This further 
supports its centrality in location with respect to the students. Big Sky High 
School has the greatest average travel distance.
3. Population Potentials of Schools. The law of gravity can be applied to areal 
data to measure the theoretical potential or "pressure" of population at any point. 
Population potential can be determined by using the following formula:
Population Potential = 2  ( lA jJ
x = l
where, P = the total number in the population 
rjx = the distance from j to x
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The formula shows that the population potential at a given point is directly 
proportional to the population at surrounding points and inversely proportional to 
the distance of each of those points from the given point.
For the purpose of this study, the population potential for each school 
location was calculated using the above formula. Each student’s residence point 
was considered to have a population of 1 (p = 1). The higher the resulting 
number, the greater the population potential of the school in relation to the 
distribution of students. In other words, the school with the highest population 
potential would be the most efficient in serving the entire student population.
The following are the population potentials for the schools determined using 
the above formula and expressed in as people per linear mile (PLM):
Hellgate High School : 1714.557 PLM
Sentinel High School : 1779.931 PLM
Big Sky High School : 1430.25 PLM
It can be seen that Sentinel High School has the highest population 
potential, while Big Sky High School has the lowest. Hellgate High School has a 
potential not much less than that of Sentinel high school. Thus, Sentinel High 
School is the most centrally located school with respect to the students’ 
distribution. This also indicates that thought should be given to relocating the 
students enrolled in Hellgate High School because of its relatively favorable 
centrality.
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4. Evaluation of Present School Enrollment Boundaries (SEB). The 
realignment of school enrollment boundaries is not done very regularly as it 
involves a lengthy public involvement process. Moreover, school enrollment 
boundaries are not absolutely binding. According to the rules established by the 
MCHS it is possible for any student to attend the high school of his or her choice 
so long as they provide for their own transportation. As the population within the 
school district increases and the distribution of the students is altered, these SEBs 
need to be re-examined and altered to balance enrollments in the schools and to 
meiintcdn reasonable travel distances.
The present school enrollment boundaries for the existing schools w ithin the 
study area are shown on Map 7. An analysis of the efficiency of these boundaries 
was done by evaluating the location of the students enrollment in each of the 
three schools during the study period. Table 8  shows the number of students 
w ithin each of the school enrollment boundaries (SEB) further categorized by the 
school of enrollment. It also shows the percentage distribution of the total 
students w ithin each SEB according to the school of enrollment. It can be seen 
that there is considerable overlap between each of the SEBs, but the overlap is 
much greater between Hellgate High School and Sentinel High School. Also, Big 
Sky High School has the highest percentage of the students within its boundary 
attending the same school.
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Table 8.—Evaluation of SEBs by Enrollment of Students.
School enrolled in
Number of 
students within 
Hellgate SEB
Number of 
students within 
Sentinel SEB
Number of 
students within 
Big Sky SEB
Hellgate 831 (82%) 92 (9.5%) 99 (8.5%)
Sentinel 107 (10.5%) 796 (81%) 89 (8%)
Big Sky 77 (7.5%) 95 (9.5%) 954 (83.5%)
In light of the expected growth in student enrollments, as projected in the 
previous chapter, these enrollment boundaries need to be re-examined and 
suitably altered. It was seen that Sentinel High School was least affected by the 
recent increases in enrollments, suggesting that the boundaries between this 
school and the others need to be altered to accommodate the increasing 
enrollments in the other two schools.
5. Maximum Enrollment Areas (MEA). The maximum enrollment area of a 
school represents the area enclosed within a circle centered on that school which 
encloses a number of students’ residential locations equal to the maximum 
enrollment capacity of that school. Ideally, the MEAs of schools serving a 
particular area should not overlap, or they should overlap only to a small extent in 
the most densely populated areas. Also, the radius of the MEA should be neither 
greater than the maximum allowable travel distance for the students nor greater 
than the distance that can be travelled in the maximum allowable travel time.
96
Demarcating MEAs for existing schools helps in revising the school 
enrollment boundaries which is required as a result of changes in student 
distributions. In the case of a new school, it helps in choosing the most suitable 
location which is able to serve the areas not included within the MEAs of the 
existing schools.
For the purpose of this study, the MEAs for the existing schools were 
determined using IDRISI. The program has the capability of allocating students to 
a school according to their proxim ity to that school. It does this by moving out 
radially from the school in all directions until the maximum enrollment capacity of 
the school is reached. These MEAs are shown on Map 8 in the form of circles 
around the schools.
It can be observed that there is a great amount of overlap between the MEAs 
w ithin the city, while there are some areas with students that do not get included 
in any of the MEAs. The areas of overlap need to be studied in further detail in 
terms of laying out the school enrollment boundaries. Not only should road 
distances be taken into consideration but also the time of travel. This information 
should be supplemented by the allocation boundaries arrived at in the next section 
while demarcating the SEBs. The school maximum enrollment capacities as well 
as the directions of future projected growths in enrollment should also be 
considered.
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The areas that do not get served by either of the MEAs should be further 
examined in terms of allocating them to the school closest to them. Also if the 
number of students in these outlying areas is large and travel distances are too 
great to be able to attend any of the existing schools, then thought should be 
given to locating a new school which could serve them with maximum efficiency.
6 . Allocation of Students to Schools. W ithin a school district, the SEBs of 
the individual schools should be demarcated in such a way as to ensure that 
students can be enrolled in the school closest to their residential location. Thus 
allocating each student in the study area to the closest school among the schools 
located w ithin the school district would be an ideal way to begin demarcating the 
SEBs. Also, this would help in evaluating the efficiency of the existing SEBs.
For the purposes of this study, each of the students was allocated to one or 
another of the existing schools according to their proxim ity to the school. This 
was done by using the allocation capabilities of IDRISI. The program allocates 
each student to the closest school with respect to the other schools present in the 
study area. Again, the measurements are in straight line distances and not road 
distances. The allocation boundaries thus obtained are shown on Map 8.
Table 9 provides a summary of the results of the allocation procedure. It lists 
the number of students that were allocated to each school. It then compares the 
proportion of allocation of all the students (between the three schools) to the 
proportion of the distribution of the maximum enrollment capacity of the school 
district (between the three schools).
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Table 9.--Allocation of Students to Existing Schools.
School
Number of 
students 
allocated
% of total 
number of 
students
Maximum 
enrollment 
capacity of 
school
% of total 
enrollment 
capacity
Hellgate 1111 35.35% 1300 35%
Sentinel 877 27.9% 1100 30%
Big Sky 1154 36.7% 1300 35%
Total 3142 3700
It can be observed that even though the maximum enrollment capacities of 
Big Sky and Hellgate are the same, they do not get allotted the same number of 
students based on the distance factor. Big Sky High School gets allotted the 
maximum number of students. As seen in the earlier chapter, Big Sky seems to 
be experiencing the maximum growth in enrollment. Therefore the SEB between 
Big Sky and Hellgate should also be altered to balance the enrollment numbers.
Sentinel High School is allotted the least number of students and has the 
least maximum enrollment capacity. Even so, the allocation is not proportionate 
to the comparative maximum enrollment capacities of all of the schools. Again 
having observed that Big Sky and Hellgate High Schools have experienced a 
higher rate of growth, the enrollment boundaries between these schools should be 
re- examined.
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7. Division of Student Distribution into Polygons. The previous two 
operations helped in identifying areas that require further analysis with respect to 
altering the school district boundaries. The accurate demarcation of SEBs is a 
complex process involving the careful consideration of both the proxim ity of the 
students’ residences from the schools and the maximum enrollment capacities of 
the schools. This requires a further detailed study of the students’ distribution over 
the entire study cirea in addition to areas identified in the earlier sections.
Analysis of student distributions can be simplified by dividing the entire study 
area into polygons. Each polygon can then be analyzed with respect to the 
number of students w ithin it and their average distance from each one of the 
schools. Accordingly, students within a polygon can be allotted to one or the 
other school. In the case of a conflict between proxim ity of the students (enclosed 
by a polygon) to particular school and the maximum enrollment capacity of the 
school, the polygon can be subdivided for further analysis (example follows).
For the purposes of this paper the polygons serve to get a better 
understanding of the distribution of the students over the study area and the 
complexity involved in demarcating the SEBs for each individual school.
The student distribution was subdivided into polygons according to the 
students’ accessibility to major roads that would be used to travel to either of the 
schools. Map 9 shows these polygons with the density of students w ithin them 
shown as dot densities. W ithin the city, where the density of students is high, 
students were grouped together according to the major roads bounding them.
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Map 9 shows some of the polygons w ithin an inset map (polygons numbered 1,
2, 3, 4, 8, 9, 10, 11, etc.). In other areas on the outskirts of the city, the 
students were grouped together w ithin irregular polygons according to their 
proxim ity to each other and according to accessibility to common major access 
roads. For example, all the students in the Rattlesnake area w ithin polygon 14 
have been grouped together as they share the only access road which enters from 
the south end of the polygon.
Table 10 lists the number of students enclosed within each polygon as shown 
on Map 9. It also gives the corresponding percentage of the total number of 
students in the entire study area. The last three columns show the average 
distance needed to be travelled by the students within the polygons to each one of 
the schools.
Allocating students to schools according to their proxim ity to the schools 
may involve the prior consideration of those areas located on the peripheries of 
the study area. For example, it can be observed from Map 9 that polygon 
numbers 42 through 48 have the shortest access to Hellgate High School along 
the Highway. This can also be seen from Table 10 which shows that Hellgate 
High School requires the least average travel distance for the students w ithin these 
polygons, and travel distances to the other two schools are considerably greater.^^
The distances measured being straight line distances, the actual 
difference in travel distances to each school is not very obvious from those 
indicated in Table 9. Polygon number 47 shows a shorter travel distance to 
Sentinel High School when in fact this is not the case. Therefore these distance 
measures need to be interpreted cautiously.
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Table 10.--Summary of Student Distribution Polygons.
Polygon
Number
Number of 
Students
Percent of 
Total
Average Distance (Miles) from
Hellgate Sentinel Big Sky
1 94 2 99 1.712 1.939 2.036
2 114 3.63 1.473 1.274 1.633
3 75 2.39 1.748 1.060 1.291
4 45 1.43 2.168 1.223 1.175
5 99 3.15 2.107 0.986 1.755
6 445 14.18 3.499 2.364 2.246
7 152 4.84 2.036 1.112 2.847
8 126 4.01 1.387 0.474 2.538
9 64 2.04 0.761 0.481 2.572
10 112 3.57 0.494 0.866 2.536
11 49 1.56 0.705 1.355 2.587
12 58 1.85 0.278 1.260 3.179
13 91 2.9 0.754 0.935 3.153
14 278 8.86 2.582 3.724 5.247
15 17 0.54 0.709 1.832 3.406
16 8 0.25 1.113 2.041 3.124
17 40 1.27 1.521 2.342 3.104
18 55 1.75 1.594 2.595 3.607
19 35 1.12 2.095 2.772 3.069
20 2 0.06 2.910 3.630 3.715
21 67 2.13 4.096 4.657 4.160
22 9 0.29 3.317 3.813 3.378
23 56 1.78 6.257 7.161 7.271
24 143 4.56 5.415 5.336 3.581
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Table 10.--Continued.
Polygon
Number
Number of 
Students
Percent of 
Total
Average Distance (Miles) from
Hellgate Sentinel Big Sky
25 193 6.15 3.020 2.492 0.821
26 41 1.31 2.598 2.454 1.423
27 76 2.42 4.479 3.867 1.615
28 10 0.32 2.993 2.188 0.063
29 12 0.38 6.909 6.265 3.990
30 59 1.88 8.214 8.002 5.927
31 21 0.67 9.436 9.426 7.558
32 8 0.25 6.545 7.074 6.214
33 19 0.61 9.971 10.371 9.124
34 5 0.16 15.846 16.120 14.550
35 5 0.16 23.246 23.436 21.704
36 163 5.19 8.034 6.886 6.211
37 13 0.41 12.065 10.997 9.369
38 4 0.13 12.272 11.165 10.950
39 8 0.25 5.535 4.513 4.984
40 11 0.35 3.339 3.025 5 078
41 13 0.41 5.259 4.269 2.520
42 90 2.87 2.799 3.740 5.781
43 73 2.33 5.091 5.964 8.083
44 9 0.29 6.249 6.858 9.120
45 51 1.62 10.303 10.606 12.862
46 8 0.25 14.614 14.823 17.038
47 5 0.16 20.258 20.200 22.210
48 8 0.25 18.014 18.656 20.916
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Therefore, even though there may be other students who are closer to Hellgate 
High School, the students within the afore mentioned polygons should be given 
priority in allocation to this school.
In allocating students w ithin polygons to the three schools, the maximum 
enrollment capacities of the schools also need to be considered. For instance, a 
polygon may be closer to one school than to another, but students w ithin that 
polygon may need to be allocated to the second school if the first school already 
has the maximum number of students allocated to it. An example would be the 
case of polygon number 23 which has the least average travel distance for 
students to Hellgate High School. The density of students in other polygons 
closer to Hellgate High School being high, it might reach its maximum enrollment 
capacity before the consideration of polygon number 23 (based on distance). 
Therefore, students located within polygon number 23 might have to be allocated 
to the next closest school (Big Sky High School) instead of Hellgate High School.
The above examples demonstrate the complexity of the process of 
demarcating SEBs. This process is made more difficult by public involvement in 
the realignment of school boundaries.
S. Location for A New School Facility. The site selection process for a new 
school encompasses the consideration of various factors such as: (1) land 
availability and land values, (2) educational program support, (3) centrality or 
accessibility, and relation to other educational facilities, (4) topography, (5) 
availability of utilities and other services such as police and fire protection, (6)
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zoning, (7) size of the site, and (8) cost of site acquisition7° The locations derived 
in the earlier sections (N cl and Nc2, Map 6) for a new school facility are 
optimum locations taking into consideration only centrality with respect to student 
distribution and the location of the existing schools. For the purposes of this 
study, an approximate location for a new school w ill be suggested by further 
considering the availability of developable land in the vicinity of these optimum 
locations. This location should serve as a good starting point for final site selection 
by taking into consideration all the other factors as listed above.
The location of N c l as shown on Map 6, indicates the optimum location for 
a new school facility in addition to the three existing schools. Since there is no 
suitable developable land available at this location, the next best location has to be 
chosen. The new site location should preferably not fall w ithin the MEAs of the 
existing schools (Map 8) since they enclose areas already being served by these 
schools. Also, it should probably be located along the allocation boundary 
between Big Sky and Hellgate High Schools (Map 8) since this would ensure a 
balance in the allocation of students between the four schools. Therefore, a 
suitable location should be sought in the north westerly direction from the 
optimum location N c l. Taking these factors into consideration, the intersection 
of Reserve Street and Mullan Road to the north of the Clark Fork River was 
chosen to represent the approximate location of the new school facility (Map 10).
Council of Educational Facility Planners, Guide for Planning Educational 
Facilities. F6.
Map 10: Existing and New Schools
MEAs & Allocation Boundary
i New School s\
(approx. location)
— Allocate Boundary ^
o Hellgate MEA
o Sentinel MEA
o Big Sky MEA
(2 )  New school MEA
Miles
0 1 2
o
<1
108
The location of Nc2 as shown on Map 6, indicates the optimum location for 
a new school in case the students in Hellgate High School were to be relocated. 
There is no suitable developable land available at this location, or in its immediate 
vicinity, for a new school. Moving away from Nc2 in the direction opposite to the 
centroid of the students locations (Ac, Map 6), does not lead to a suitable location 
either, due to the unsuitable topography of the land. The next best location 
would either be in the Rattlesnake area, or to the west along the highway towards 
the earlier established approximate location for a new school (at the intersection 
of Reserve Street and Mullan Road).
If the school were to be located in the Rattlesnake area, it would have to be 
situated not too far north of the Van Buren Interchange off 1-90 in order to 
facilitate accessibility. Due to the unavailability of suitable land in this area, it w ill 
be assumed that the earlier established location for a new school w ill be suitable 
for consideration as a starting point for the location of a site for relocating 
students enrolled in Hellgate High School (Map 10).
The approximate location for the new school was further analyzed by the 
process of allocation of students to the closest school. The MEA for this new 
school was also demarcated, having a maximum enrollment capacity of 1000 
students. Various authors have suggested this figure as the optimum capacity of a 
high school to be able to provide a broad curriculum efficiently as well as
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economically.^^ Map 10 shows the MEAs for the three existing schools as well as 
the new school. It also shows the allocation boundaries for the four schools.
Table 11 shows the results of the allocation procedure in the same way as 
shown earlier in Table 9. It can be observed that the allocation of students to 
Sentinel and Big Sky High Schools is not proportionate to their maximum 
enrollment capacities. The new school is allocated fewer students than its 
maximum enrollment capacity which is acceptable as this means the school can 
absorb the new students in the future. Therefore, the boundary between these 
two schools would require further evaluation, although the potential location of 
the new school seems to be satisfactory.
Table 11 .--Allocation of Students to Three Existing and One New School
School
Number of 
students 
allocated
% of total 
number of 
students
Maximum
enrollment
capacity
% of total 
enrollment 
capacity
Hellgate 900 28.63% 1300 28%
Sentinel 876 27.87% 1100 24%
Big Sky 780 24.81% 1300 28%
New school 586 18.64% 1000 20%
3142 4700
Theodore J. Kowalski, Planning and Managing School Facilities, (New 
York: Praeger Publishers, 1989), 72.
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It can be seen from the above table that the actual number of students 
allocated to the schools is much lower than the maximum enrollment capacities of 
the schools. But it should be noted that these numbers are only for the students 
who were successfully located on the map for only a certain period in time, the 
1993-1994 academic year. W ith the projected growth in student population, and 
assuming that the rate of increase will be according to the projections made in the 
previous chapter, mainly in the southern and north western directions, enrollment 
levels w ill probably be balanced out in the future.
Map 10 shows that the MEA for the new school location overlaps with the 
MEAs of the existing schools. This is unavoidable since a large percentage of the 
total student population is concentrated within the city. The MEA does include 
areas to the north and the north west previously not included w ithin any of the 
MEAs. Thus, this approximate location for the new school could be considered as 
a suitable starting point for the site selection process, moving out radially from this 
point.
Conrlii«on.«8
The objective of the spatial analysis was to achieve maximum efficiency in 
serving the students w ithin the study area with respect to the distribution of their 
residential locations. The conclusions drawn from this analysis can be applied to 
the evaluation of the four alternative solutions being considered in bringing the 
high schools into compliance with the ADA. A discussion of the alternative
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solutions as well as the conclusions with respect to the location of each one of the 
schools follows in the subsequent paragraphs.
It may be recalled that the first alternative solution was to make all the 
existing schools compliant with the law. If these schools are to continue to serve 
the students into the future (without the provision of a new school), the efficiency 
of the present enrollment boundaries needs to be examined with respect to the 
distribution of students and the schools within the study area. This is especially so 
in view of the projected increase in student population and the change in the 
student distribution in the past few years over the study area (as seen in the 
previous chapter).
In examining the distribution of the students with respect to the locations of 
the schools, it was seen both from the location of the centroids of the students 
enrolled in each school (He, Sc, and Be in Map 6) and the uneven allocation of 
students among the existing schools (Table 9, Map 8), that the locations of the 
existing schools are not complementary to the distribution of the students. Also, 
the analysis of the present school enrollment boundaries shows that only 81% to 
83.5%  of the students within each school boundary attend the corresponding 
school. This overlap between the school boundaries cannot be completely 
eliminated at any given time, but it can and should be reduced.
In the final demarcation of the revised SEBs, the results of the operations 
involving the demarcation of the MEAs and the allocation boundaries along with 
the division of students distribution into polygons should provide a good starting
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point. An additional factor that might be considered is the direction and 
magnitude of the future growth in student population.
It may further be recalled that the second alternative was to prioritize the 
alterations at each one of the existing schools. The assumption made is that Big 
Sky High School should first be made fully accessible since its degree of 
accessibility is the highest compared to the other two schools. In evaluating this 
alternative, the suitability of each existing school in serving as the accessible 
school was examined. It was seen that Big Sky High School was the least 
centrally located with respect to the distribution of students over the entire study 
area. Map 6 shows the location of the centroid Be as being farthest away from 
the centroid Ac compared to the other two centroids Sc and He. Also, it can be 
seen from the population potentials calculated for each of the schools that Big 
Sky High School has the least resulting value. Even so, its suitability towards 
being made accessible first before the other two schools should be examined 
further w ith respect to analysis based on road distances and travel time. Other 
factors such as the cost of student transportation should be weighed against the 
costs saved by opting for this alternative solution.
The third alternative considered was that of the provision of a new school 
facility. The approximate location of this facility was chosen to be at the 
intersection of Mullan Road and Reserve Street (Map 10). Upon evaluating the 
suitability of this location, it was established that it could be considered as a 
starting point for the final site selection process.
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The provision of a new school would be beneficial in view of the projected 
increase in student enrollment numbers. Also, the suggested approximate location 
for this school would help balance the enrollments between all four schools 
according to their maximum enrollment capacities. This w ill help in easing the 
increasing enrollment levels at Big Sky High School. The school enrollment 
boundaries w ill be required to be revised to accommodate the new school 
enrollment patterns. The MEAs and the allocation boundaries on Map 10 should 
provide a starting point in demarcating the SEBs.
The fourth alternative being considered was to relocate the students enrolled 
in Hellgate High School into a new school facility. The approximate location for 
this facility was chosen to be at the same location as previously suggested and 
shown on Map 10. In evaluating this alternative, it was necessary to examine the 
present location of Hellgate High School with respect to the distribution of 
students. It was seen that Hellgate High School is quite centrally located with 
respect to the distribution of the students over the study area as compared to Big 
Sky High School. It is also the closest and most convenient school serving the 
students in East Missoula, and further east along the highway in Bonner, Clinton 
etc. The suggested location for a new school would require the students to travel 
large distances to attend school. Since these students account for almost 8% of 
the total student population within the study area, the consideration this factor in 
making final recommendations cannot be eliminated.
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The methodology used for spatial analysis in this study has a few limitations 
which are discussed further in the concluding chapter. Even so, the results Ccin be 
used as starting point for the initial decision making process and further detailed 
studies can be undertaken as the need arises.
Having established the need for a new school facility and having evaluated 
the distribution of students with respect to the locations of the schools, the next 
factor that needs to be considered in evaluating the four alternative solutions is the 
cost factor. Financial considerations are most often the major lim iting factors in 
the decision making process, but they are also the most difficult to predict. A 
discussion of the same follows in the subsequent chapter.
FINANCIAL CONSIDERATIONS
Financial planning for educational facility projects is a fundamental task not 
only because of the large amount of capital involved but mainly because the 
money comes from public sources. The school board and school administrators 
have an obligation to assist tax payers in getting the greatest educational returns 
from whatever money is spent. School funds are generally limited, and no 
community can justify waste or extravagance. The need for thorough planning is 
greater when funds are limited because communities with fewer resources cannot 
afford to spend their money for the wrong things. Long range planning of 
facilities might seem to be an expensive process in the short term, but in fact it 
can add up to tremendous savings in costs over a number of years.
When building funds are scarce, they should not be committed to only one 
or two projects without a review of the needs of the entire school program. This 
helps to avoid situations where money is spent on the wrong things, or where so 
much money is spent for one purpose that other needed facilities cannot be 
provided. It also helps to avoid situations in which money is spread over so many 
projects that none can be of satisfactory quality. The establishment of priorities 
may involve spreading expenditures over a number of years in order to ease the
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impact upon limited resources. Striving for economies in school facility planning 
is an important goal.
The costs involved in bringing facilities into full compliance with the 
accessibility requirements of the ADA may be quite high. A primary concern of 
school district authorities is finding funds in instances where no specific funds are 
available for this purpose from either public or private sources. As such, the 
process of compliance should be coordinated with the overall capital planning and 
budgeting process of the school district. Formulating a master plan consistent 
w ith local facts and conditions can only be beneficial in the long run.
Cost is a major criteria in choosing among different alternative solutions 
towards the formulation of a long range plan, but simply placing cost estimates 
side by side for comparison is insufficient. Cost figures become meaningful only 
when they are scrutinized with respect to other criteria under consideration and 
the long term benefits of the solutions.
An attempt w ill be made in this chapter to provide approximate cost 
estimates for the alternative solutions to the problem being considered in this 
paper. This w ill be followed by a review of the sources of funding available for 
the purposes of facility planning. It w ill be seen that the securing of funds is a 
very local public approval oriented process; consequently, keeping the public fully 
informed about the needs of the school district is very important.
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Cost estimation for each of the alternative solutions is based on currently 
available data which is broadly classified. These are only approximations as there 
are numerous factors that can affect costs in the future such as changes in 
property values or building materials. Therefore these estimates should not be 
regarded as indicators of the actual costs involved. Although not useful for direct 
comparison, the estimates help in getting a general picture of the costs involved in 
undertaking the different alternative solutions. They are also required to be 
presented for decision making to the school district board, as well as to the public, 
for further consideration.
It may be recalled that the first alternative for satisfying the accessibility 
requirements of the ADA was to bring all of the existing schools into compliance. 
In this instance the cost of alterations at each of the schools needed to be 
calculated. These costs were worked out using the Worksheet Manuals 
accompanying the Self Evaluation and Compliance Plan prepared for the MCPS 
District Board in 1994.^^
The Worksheet Manuals provide a list of the immediately necessary 
alterations required for compliance with the ADA for each of the three schools 
under consideration, along with approximate costs for each item. Table 12 
displays the costs as they were calculated from the manuals.
Disability Access Consultants Inc., Worksheet Manuals. (Disability Access 
Consultants; Portland, Oregon, 1994).
1 1 8
Table 12.--Cost Estimates for School Facility Compliance with ADA.
School Estimated cost of alteration
Hellgate High School $ 200,000
Sentinel High School $ 120,000
Big Sky High School $ 100,000
Total Cost $ 420,000
The itemized costs given in the manuals do not reflect other incidental costs 
which maybe related to the required alterations. In some cases these additional 
costs may amount to two to three times the item cost itself. An example of this 
might be the provision of an accessible stall in a rest room. While the provision 
of the stall by itself may only cost a certain amount, the remodelling required 
w ithin the rest room to accommodate that stall may cost much more.
The Worksheet Manual also does not take into consideration many 
alterations required in the long run for full accessibility such as the provision of 
elevators. It assumes that either the handicapped person w ill be provided 
assistance in going from one level to another whenever required, or that the 
program w ill be relocated to an accessible location whenever the need arises.
Such assumptions are not always viable. This is especially true in the case of
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Sentinel High School where there are level differences between almost all major 
activity areas7^
In view of the above limitations, the above cost estimates need to be used 
cautiously before finalizing any long range plans. It is estimated, in consultation 
w ith local architects and eng inee rs ,tha t the actual costs may be as much as 
three times as those indicated by the Worksheet Manuals. Therefore, although 
the above estimates show a total cost of only $420,000, the actual costs of 
compliance and alteration can be as high as a m illion dollcirs.
It may further be recalled that the second alternative was to prioritize the 
alterations at each one of the existing schools in order to satisfy the accessibility 
requirements. According to cost considerations, the prioritization should be based 
on the estimated costs involved in bringing each school into compliance. In view 
of the above cost estimates as shown in Table 12, it appears that the most 
appropriate order would be to first make Big Sky High School fully compliant, 
followed by Sentinel High School and finally Hellgate High School.
The first two alternative solution described above do not take into account 
the provision for future needs of the school district. The costs incurred by not
There are various level differences at Sentinel High School between 
rooms which consist of only maybe one or two steps. It is difficult for a disabled 
person to access these areas, and does not seem practical to have assistance 
provided for overcoming each one of them.
Local architects and engineers were consulted as they are familiar with 
similar alterations at other local facilities and are therefore the best judges of the 
costs involved.
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taking into consideration the needs which might result from an increase in student 
population cannot be measured in dollar amounts. Instead, the costs can be 
expressed in terms of the deterioration of the educational program resulting from 
high levels of enrollment beyond the maximum enrollment capacities of the 
schools. Transportation costs can also increase due to the wider spread of the 
growing population. These costs can be quite significant and cannot be ignored.
To avoid the costs of over enrollment, a new school facility might be 
provided to take care of the increased student population. This is the third 
alternative for satisfying the accessibility requirements. The cost estimate for this 
provision includes not only the initial costs of site acquisition and construction, but 
also the long range maintenance costs, operational expenses, repayment of debt 
or borrowed capital etc.^^ For the purposes of this study an estimation of the 
initial costs w ill suffice as an indication of the significant financial commitment 
required. The educational benefits accrued by the provision of a new school 
facility most often offset these expenditures.
The first step towards the provision of a new school facility is that of site 
selection followed by its acquisition. The cost of site acquisition depends on the 
prevcdling property values at the proposed location for the school. As indicated in 
the previous chapter, the location would likely be at the intersection of Mullan 
Road and Reserve Street.
W.D. McClurkin, School Building Planning. (The McMillan Company; 
New York, 1994), 99, 100.
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Property values were obtained from the plat records maintained by the 
Assessors Office located at the Missoula County Court House. As of April 1995, 
the value of agricultural land at the proposed location was found to be $200 per 
acre, and the value of buildable land was $20,000 per acre.
It has been established that a high school site should have a minimum area 
of 40 acres for a projected enrollment of 1000 s tuden ts.T here fo re , in view of 
the above existing property values and in consultation with local real estate agents 
and property appraisal firms, it can be estimated that site acquisition costs may 
amount to approximately $800,000. This amount should not be regarded as an 
accurate estimate of the actual costs involved as even though it has been derived 
from a fair market value of the property other factors may affect it in the future.
It is only an approximation of the costs that might be involved.
The approximate cost of construction for a high school facility in the State 
of Montana is about $8,000 per s tuden t.T he re fo re , for 1000 students, the 
cost of construction would be about $ 8,000,000, bringing the total initial costs 
upto $8,800,000. This figure represents only the bare minimum costs of 
construction, not including other related costs such as architects’ fees or 
construction contracts which are based on a percentage of the total cost of the 
project. Moreover, the total costs can vary depending on local site conditions
The Council of Educational Facility Planners, Guide for Planning 
Educational Facilities, F7.
W illiam D. Mahoney, Means Facility Costs Data. (E. Norman Peterson 
Jr., R.S. Means Co. Inc., 1986), 719, 735.
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such as the topography of the chosen site, the soil composition, etc. The quality 
of building materials used in construction can also affect the costs to a great 
extent.
The fourth alternative for satisfying accessibility requirements may be 
recalled to be the relocation of students enrolled in Hellgate High School into a 
new school. In this case the initial costs would remain the same as those arrived 
at above for the third alternative, except that they could possibly be offset by 
leasing or selling the original school building. The possibility of reusing the old 
school building for other purposes for the school district might also be examined. 
The facilities could be used for housing the school district offices as the present 
office facilities are proving to be inadequate in serving the combined space 
requirements since the school district merger in 1994. The old school could also 
continue to serve a minimum number of students, relocating only a part of the 
enrollment to the new school facility. As such, the costs can be considered to 
remain approximately the same as the provision of a new school facility, as 
arrived at in the pervious paragraph.
In terms of absolute cost comparisons, it seems that the first choice to be 
made is between the provision of a new school or continuing to use the existing 
facilities. A  direct comparison of the costs in both cases would obviously indicate 
the continued use of the existing facilities to be the best choice based on the vast 
difference in costs. However, the main determining factor though should be the
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results of the assessment for the need of a new school facility based on future 
population projections and the spatial location of the existing facilities.
As mentioned earlier, in the case of public entities, expenditures in facility 
planning have to be fitted to real or seeming limitations on the amount of money 
available. The ideal situation would be to raise the amount of money 
predetermined as required in bringing about the necessary changes, which 
unfortunately is not the case. The school district has to carefully review the 
sources of funds available, ways of generating these funds and then to budget 
them to be able to make efficient use of them.
Sources of Finance
One of the major concerns of public entities is to identify the funds needed 
to make their facilities compliant with the ADA. This concern is intensified when 
major structural changes are required. W ith increasing costs of construction and 
structural modifications and the current fiscal constraints at both the state and 
local levels, public entities are often forced to achieve compliance with limited 
resources. The situation is made even worse by the lack of specifically allocated 
funds for the purpose. Coordinating compliance requirements w ith the long 
range facilities planning process allows for a wider range for the acquisition of 
funds which can be used for both the purposes.
The sources of funds for school facility improvements can be federal, state, 
or local. In recent years, federal funding has been almost non-existent for schools 
since it actually has no direct impact at the local level. Most federal dollars that
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have been designated for school plant financing have been directed not to the 
local district but rather to the state (usually the state department of education).
The state in turn channels the money to local districts in the form of incentive 
programs for the development of specific projects.
The form of state funding varies from state to state. Some state plans place 
a greater burden on state revenues while others require local districts to rely 
entirely upon local taxes. The Montana State Legislature enacted the first school 
foundation program in 1949 which established that the overall financial 
responsibility for public education should be shared by the state, counties, and the 
local districts. It was also established that the state’s financial contribution would 
be distributed only after a financial effort was made by the individual districts and 
counties.
Local funding, therefore is the major contributor towards school district 
financing. The basic economics involves generating funds via property taxes.
Two factors, property values and tax rates, combine to determine how much 
revenue is generated. But this generates inequalities between wealthy and poor 
school districts in the quality of education available. Therefore, in Montana, the 
state’s obligation is to provide sufficient funds to make up the difference between 
the district-county financial effort and the amount needed to bring every school’s 
program up to the basic level as established by law.
W ith a tremendous increase in construction costs in recent years, the 
general funds raised from the above mentioned sources are not enough, and other
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sources have to be found--the most common source being the selling of bonds. 
The majority of school construction projects are financed by general obligation 
bonds. The State of Montana sets a lim it on the amount of debt the school 
district can incur via these bonds. This lim itation is 45% of the district’s assessed 
valuation.
School districts are required to hold a referendum prior to a bond sale.
Thus, the public has a major influence on the ability of the school district to raise 
the required amount of money for the specific purpose. In Missoula, the school 
district follows an integrated system of planning which includes the general public, 
parents, teachers, and school district officials along with the various professionals 
in the decision making process. As such, financial planning is a very involved and 
lengthy process.
Conclusions
A direct comparison of the costs involved in choosing between different 
alternative solutions is not beneficial as the provision of a new facility is always 
more expensive than alterations to existing buildings. Choosing the most 
inexpensive solution may not be beneficial in the long run due to future increases 
in student population and the spread of development. Thus, recommendations 
can be made only after consideration of all these factors in combination.
The availability of funds for the purposes of facility planning depends largely 
on public approval of the nature and purpose of the expenditures. Thus it is very 
im portant to be able to secure the community’s support. This can be achieved
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not only by operating a good school system, but also by keeping the community 
informed of its accomplishments and expenses. The facilities planner needs to be 
able to present the evaluation process to the members of the board of education, 
for the plan to be accepted by them.
CHAPTER Vn 
C O N C LU SIO NS A N D  RECO M M ENDATIO NS
The purpose of this paper is to make recommendations which may be 
included in a long range school facilities plan for the Missoula County High 
School District (currently included within the Missoula County Public School 
District). The recommendations are directed towards achieving adequate program 
accessibility as required by the ADA. A t the same time, other facility needs have 
been considered in view of the growing population within the study area.
In making the recommendations, the existing facilities have been reviewed in 
terms of their accessibility. This has been followed by an evaluation of four most 
probable alternative solutions (as anticipated by the author) with respect to certain 
established criteria. These criteria were established according to the major factors 
that govern the formulation of a long range plan for school facility planning. The 
major factors include an assessment of the future growth in enrollment numbers; 
efficient location of school facilities with respect to student travel distances; and 
achieving economic efficiency and financial feasibility.
The major conclusions drawn from the evaluations and analyses as 
presented in the previous chapters have a bearing on the recommendations made
127
128
for bringing the high schools w ithin the study area into compliance with the ADA. 
These have been summarized in the subsequent paragraphs.
Summary and Conclusions
A  review of the accessibility requirements of the ADA shows that the law 
does not require public entities to expend large sums of money in retrofitting 
buildings and facilities where other effective means of achieving equal opportunity 
to participate are possible. Innovation and creativity are encouraged to eliminate 
barriers. Therefore in the case of school facilities planning, because of the large 
amounts of money required for the purpose of compliance and because of the 
lack of specific funds available for the same, it would be economical to coordinate 
the process of compliance with providing for the long term needs of the school 
facilities.
A  review of the accessibility conditions within the existing schools revealed 
varied degrees of accessibility. It was observed that Big Sky High School has the 
highest degree of accessibility followed by Sentinel High school. Hellgate High 
School has the least amount of accessibility w ithin its buildings, being an old 
school. The building is of historical significance in the community which makes it 
difficult to make alterations required for compliance with the law.
Projections of student enrollment numbers show an increase of about 30% 
from the year 1990 to the year 2000. Even if the enrollment levels show a 
decreasing trend in the following years, they still remain well above the total 
maximum enrollment capacities of the schools. Therefore, provisions for
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accommodating this increase in enrollment numbers need to be made. 
Approximately 700 students should be expected to be provided for in the future. 
Since the projections cannot be made for many years into the future, it would be 
advantageous to provide for slightly higher number of students than required. It is 
always better to be faced with slightly bigger facilities than to be faced with the 
opposite situation of making adjustments at the cost of quality of education.
In examining the historical enrollment numbers within each of the existing 
schools from 1980 to 1993, it was observed that Big Sky High School seemed to 
be most affected by the overall increase in enrollment numbers over the past few 
years (from 1990 to 1993) within the school district. Hellgate High School also 
showed an increase in enrollment numbers over the past few years, although to a 
lesser extent than Big Sky High School. While, Sentinel High School to be 
relative less affected by the increased enrollments. Therefore, maximum growth 
in population can be assumed to be taking place in the areas served by this 
school.
In analyzing the locations of the individual schools with respect to the 
distribution of students over the study area, it was observed that the spatial 
location of Big Sky High School with respect to the distribution of the students 
residences is not as efficient as the other two schools. Students are required to 
travel greater distances to be able to get to and from the school. Sentinel High 
School was observed to be the most centrally located school with respect to the 
distribution of students’ residences over the study area. Hellgate High School was
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observed to be strategically located with respect to the students residing in East 
Missoula and further east along the highway.
In analyzing the presently demarcated school enrollment boundaries 
according to the distribution of the students and the schools over the study area, it 
was observed that they need to be revised in view of the changing student 
distributions. Special attention needs to be paid to the boundaries between 
Sentinel High School and the other two schools. Demarcating the maximum 
enrollment boundaries of schools, generating their allocation boundaries, and 
carrying out polygon analysis helps in demarcating SEBs.
In view of the provision of additional educational facilities required for the 
projected increase in enrollment numbers, the approximate location for a new 
school facility has been suggested at the intersection of Mullan Road and Reserve 
Street. This is only an indication of a stcurting point for the search for a suitable 
site. In case of the relocation of students enrolled in Hellgate High School, it was 
observed that the same location as suggested earlier for a new school would be a 
good starting point in finding a suitable site.
W ith respect to costs involved in altering the existing buildings in order to 
make them accessible, Big Sky High School has the highest degree of accessibility 
and therefore the least cost in bringing into compliance with the accessibility 
requirements of the ADA. The cost estimate for bringing Sentinel High School 
into compliance with the law is higher than Big Sky, but not indicative of the 
many incidental costs involved due to the numerous level changes w ithin the
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buildings. Therefore, its advantages of centrality over Big Sky High School may 
be over ridden by the costs of required alterations for full compliance with the law.
The costs involved in providing a new school facility are quite high.
Therefore a direct cost comparison in providing for increased school enrollments 
always indicates the continued use of existing facilities. Such a comparison is not 
beneficial in the long run. Over enrollment in schools can result in the 
deterioration of the educational program.
A  possible solution for the provision of educational facilities for the estimated 
increase in student population may be in making additions to the existing 
buildings. The feasibility of this solution has not been included within this study. 
Making additions to a building requires the evaluation of the provision of the 
educational program w ithin the existing building with respect to the possibilities of 
reorganization that might be required to be made.
Making additions to existing buildings should not be resorted to solely 
because of financial limitations. The initial costs of providing a new school facility 
are always high and often school officials select the less expensive option. In view 
of the projected increase in enrollment numbers, it might be more beneficial in the 
long run to invest in a new school facility which is fully accessible.
Recommendations
The following recommendations are being made taking into consideration 
the combination of factors that have implications for school building needs and
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the accessibility requirements of the ADA. It is necessary to retain a substantial 
degree of flexibility until further detailed analysis is conducted.
1. Provide the veiy basic level o f accessibility at each one of tfie  existing schools.
The first step for the school district should be to formulate an immediate 
plan to achieve a very basic accessibility level at each one of the existing schools. 
Basic accessibility would include the provision of minimum access to the 
administrative offices at each one of the schools. This would include the provision 
of adequate parking spaces for the disabled, at least one accessible pathway 
leading to an accessible entrance, and an accessible route within the building to 
the administrative offices. Included in these provisions would also be at least one 
accessible restroom.
2. Prioritize the cikerations required at Big Sky H igh School and Sentinel H igh  
School
Having taken care of these basic provisions, further alterations at the existing 
schools can be prioritized and executed at a later stage according to the long 
range facilities plan. During this period, enrollment of disabled students should be 
diverted, if acceptable to the student, to an accessible facility. In case the student 
prefers to be enrolled in the same school, provisions should be made to 
accommodate the specific needs of that student.
If the long range plan involves the building of a new school. Big Sky High 
School should be made accessible first followed by Sentinel High School. In case
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the long range plan involves making additions to the existing buildings, the 
alterations at the two schools may be planned in such a way that the additions 
provide accessible areas within the facility and the alterations in the existing 
structures can be kept to a minimum. This would involve planning w ith respect to 
the nature of the educational program provided within the facilities.
3 . Keep alterations at H el^ate H igh School to a minimum or according to the 
needs o f ^ e c ific  students.
Because of the strategic location of Hellgate High School it has been 
suggested that it may not be advantageous to close down the school completely as 
was anticipated as being one of the solution alternatives. Alterations at the 
School should be maintained at a minimum, diverting enrollment whenever 
possible, or making provisions as per the specific needs of particular students.
In case the long range plan involves building a new school, enrollment levels 
at the school should be reduced by diverting some students to the new school 
facility. W ith reduced enrollment numbers, the possibility of reorganizing certain 
functions w ithin the building may be made easier in order to accommodate 
students w ith specific needs. Also a part of the facility can be used as additional 
office space required by the school district administrative staff.
4 . Make student enrollm ent projections at regular Intervals to keep abreast o f the 
future trends In population.
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Student enrollment projections should be carried out at least once a year to 
keep abreast of the current trends. The results of the projections made in this 
study show a definite increase in student enrollments that exceed the total 
maximum enrollment capacities of the schools within the next five years. The 
long range plan should have a certain amount of flexibility to be able to be revised 
in case of a change in future trends.
5 . Select a suitable site for building a new school facility.
A  search for a suitable site for a new school facility should be undertaken 
with the intersection of Mullan Road and Reserve Street as a starting point. The 
site should have an area of at least 40 acres and should be able to accommodate 
school facilities for an enrollment of upto at least 1 0 0 0  students.
The alternative of providing a new school facility as against making additions 
to the existing facilities should be evaluated with respect to the factors considered 
in this study. If this alternative is included in the long range plan, 
the existing school enrollment boundaries w ill need to be revised based on the 
spatial analysis methods as demonstrated in Chapter V. Also, the new school 
should be made fully accessible and should serve as the accessible school for the 
study area while the other existing schools are brought into compliance with the 
accessibility requirements of the law.
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6 . Conduct an evaluation o f the existing schools to ascertain the feasibility of 
m aking additions to these schools in providing for the needs o f the projected 
increase in student enrollm ent numbers.
In view of projected increase in enrollment numbers, an additional study on 
the feasibility of making additions to the existing buildings should be undertaken.
In case of additions to the existing buildings certain recommendations can be 
made w ith respect to the analysis carried out in this study. It seems making 
additions at Big Sky High School may be more beneficial in view of the fact that it 
is affected to a much greater extent by the growth in population in the recent 
years than Sentinel High School. But if additions were to be made only at Big 
Sky High School, then its capacity would increase to about 2000 (to provide for 
an additional 700 students beyond its maximum enrollment capacity of 1300 
students) students which is not considered favorable to the provision of an 
efficient educational program. Therefore it would be more beneficial to make 
additions to both Sentinel and Big Sky High Schools to take care of the additional 
students’ needs.
7 . M ake a comparison between additions to the existing buildings and building a 
new school facility to arrive at an economically efficient long range facilities plan.
A  fair comparison should be made with respect to choosing between the two 
options w ith regeird to long range goals and quality of the educational program.
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Suggestions for Future Study
This paper does not represent a comprehensive study of all the facets of 
school facility planning. However, an attempt has been made to evaluate the 
major factors which affect building requirements in a school district to be 
integrated w ith bringing the school facilities into compliance with the ADA. 
Recommendations have been made based on the results of the evaluations, 
maintaining a certain degree of flexibility in order to be able to incorporate 
changes, if desired, based on future studies.
Suggestions for future studies include the following:
1 . enrollment forecast which is based on certain assumptions about future 
trends after making an assessment of the likely hood of these trends 
into the future.
2 . spatial analysis of the distribution of students’ residences over the study 
area w ith respect to the schools based on actual road distances and 
travel times.
3 . accurate cost estimates including incidental costs of required alterations 
for compliance with the accessibility requirements of the ADA.
4 . estimate the directions of future growth in population in addition to the 
increase in population numbers. A possible way of doing this might be 
to keep track of the number of building permits issued in the developing 
areas. Another approach sometimes used is according to the 
availability of developable land and the type of zoning in those areas.
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Api>endix Table 1,̂ Computation of Data (Deaths) for Missoula County |--------
1
DATA FOR THE STATE OF MONTAN/V
A B C D E F G H I J
age groups total pop male pop. % of total female pop % of total total deaths % of total male deaths female death:
col.C/col.B (col.E/col.B) (col.G'col.D) (col.G'col.F)
0 to 1 10194 5220 0.5121 4974 0.4879 106 0.0155 54.2790 51.7210
l t o 4 49063 25189 0.5134 23874 0.4866 21 0.0031 10.7814 10.2186
5 to 9 65377 33493 0.5123 31884 0.4877 14 0.0020 7.1723 6.8277
10 to 14 62899 32363 0.5145 30536 0.4855 14 0.0020 7.2033 6.7967
15 to 19 56813 29473 0.5188 27340 0.4812 80 0.0117 41.5018 38.4982
20 to 24 47769 24249 0.5076 23520 0.4924 68 0.0100 34.5189 33.4811
25 to 29 56111 27742 0.4944 28369 0.5056 76 0.0111 37.5754 38.4246
30 to 34 66959 32773 0.4894 34186 0.5106 90 0.0132 44.0504 45.9496
35 to 39 68172 34185 0.5015 33987 0.4985 113 0.0165 56.6641 56.3359
40 to 44 58584 30034 0.5127 28550 0.4873 97 0.0142 49.7286 47.2714
45 to 49 45133 22947 0.5084 22186 0.4916 174 0.0255 88.4669 85.5331
50 to 54 37173 18561 0.4993 18612 0.5007 143 0.0209 71.4019 71.5981
55 to 59 34005 16756 0.4928 17249 0.5072 332 0.0486 163.5934 168.4066
60 to 64 34316 16730 0.4875 17586 0.5125 336 0.0492 163.8093 172.1907
65 to 69 32496 15571 0.4792 16925 0.5208 829 0.1213 397.2292 431.7708
70 to 74 28388 12882 0.4538 15506 0.5462 724 0.1059 328.5391 395.4609
75 to 79 21408 9111 0.4256 12297 0.5744 1222 0.1788 520.0692 701.9308
80 to 84 13529 5275 0.3899 8254 0.6101 773 0.1131 301.3952 471.6048
85 + 10676 3215 0.3011 7461 0.6989 1622 0.2373 488.4535 1133.5465
total 799065 395769 403296 6834
COMPUTEVTION OF DATA FOR MISSOULA COUNTY FROM STATE DATA
(data available : total number of deaths in conty = 501)
K L D M F N 1 1
age group cnty deaths % of toted deaths male % of total deaths female
(col.H*501) col.C/col.B (col.E/col.B
0 to 1 7.7709 0.512066 3.9792 0.487934 3.7917
1 to 4 1.5395 0.513401 0.7904 0.486599 0.7491
5 to 9 1.0263 0.512306 0.5258 0.487694 0.5005
10 to 14 1.0263 0.514523 0.5281 0.485477 0.4983
15 to 19 5.8648 0.518772 3.0425 0 481228 2.8223
20 to 24 4.9851 0.50763 2.5306 0.49237 2.4545
25 to 29 5.5716 0.494413 2.7546 0.505587 2.8169
30 to 34 6.5979 0.489449 3.2293 0.510551 3.3686
35 to 39 8.2840 0.501452 4.1540 0.498548 4.1300
40 to 44 7.1111 0.512666 3.6456 0.487334 3.4655
45 to 49 12.7559 0.508431 6.4855 0.491569 6.2704
50 to 54 10.4833 0.499314 5.2345 0.500686 5.2489
55 to 59 24.3389 0.492751 11.9930 0.507249 12.3459
60 to 64 24.6321 0.487528 12.0088 0.512472 12.6233
65 to 69 60.7739 0.479167 29.1208 0.520833 31.6531
70 to 74 53.0764 0.453783 24.0852 0.546217 28.9912
75 to 79 89.5847 0.425589 38.1262 0.574411 51.4585
80 to 84 56.6686 0.389903 22.0953 0.610097 34.5733
85 + 118.9087 0.301143 35.8085 0.698857 83.1002
total 501.0000 210.1380 290.8620
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3 O PU LA TIO N MISSOULA C O U N TY . MO NTANA. 1990 OBSERVED OBSERVED NUMBER OF NUM BER O F
4 A G E S PEC FIC a g e -s p e c if k : PROBABILITY OF PROBABILITY O F FEMALES MALES
5 PROPORTION OF PROPORTION OF DEATH RATE DEATH RATE FEMALES DYING MALES DYING LIVING AT LIVING A T
6 EXACT AGE T O T A L TO TAL N UM BER OF NUMBER OF FEMALE MALE FOR FEMALES FOR MALES W ITHIN W ITHIN BEGINNING BEGINNING
7 INTERVALS NUM BER OF NUMBER O F FEMALES IN MALES IN POPULATION IN POPULATION IN A T AGE X AT AGE X in t e r v a l INTERVAL OF INTERVAL O F INTERVAL
8 X to x+n FEMALE DEATHS MALE DEATHS EACH AGE GROUP EACH AGE GROUP EACH AGE GROUP EACH AGE GROUP MF(x( M M W qF(x) qM(x| IF(x) IM(x)
9
10
11
12 0-1 3 .72 4.05 4 8 0 .0 0 5 0 0 .0 0 0 0 1 0  01 0.01 0.01 0.01 0.01 1 0 0 0 0 0 .0 0 1 0 0 0 0 0  0 0
13 1-4 0 ,7 4 0 .8 0 2 3 4 5  00 2 3 9 4 .00 0 0 6 0 ,06 0 .0 0 0.00 0 .0 0 0 0 0 9 92 2 7  4 6 9 9 1 9 3  61
14 5-9 0  50 0 .5 5 2 94 0 .0 0 3 0 6 4 .0 0 0 0 7 0 .08 0 .0 0 0 0 0 0 0 0 0 0 0 991 0 2  71 9 9 0 6 0  77
15 10-14 0 .4 8 0.52 2 6 8 9  00 2 8 4 3 .00 0 0 7 0 0 7 0 .0 0 0 0 0 0 .0 0 0 .0 0 9 9 0 1 8  95 9 8 9 7  2 96
16 15-19 2 82 3.07 2 9 6 5  00 2 9 6 8 .00 0.07 0 .08 0 .0 0 0 0 0 0 .0 0 0 0 1 9 8 9 3 0  29 9 8 8 8 1  43
17 20-2 4 2.37 2.58 3 6 6 8 0 0 3 6 2 9 .0 0 0 .0 9 0 0 9 0 .0 0 0 0 0 0 .0 0 0 0 0 9 8 4 6 1 .9 4 9 8 3 7 2  6 9
18 25-29 2 6 6 2.89 3 3 0 6  00 3 2 9 0 .0 0 0.08 0 .0 9 0 .0 0 0 0 0 0 0 0 0 0 0 9 8 1 4 3  68 9 8 0 2 3  25
19 3 »  3 4 3.17 3.45 3 5 4 4  00 3 3 4 8 .0 0 0 0 9 0 .0 9 0 .0 0 0 0 0 0 0 0 0 0 1 9 7 7 4 9 .8 6 9 7 5 9 3 .3 2
20 35-3 9 3.97 4.31 3 6 8 5  00 3 5 9 2 .0 0 0 0 9 0  09 0 .0 0 0.00 0 0 1 0 0 1 9 7 3 1 3  72 9 7 0 9 2 .1 7
21 40-44 3.41 3.71 2954 00 3 2 2 4 .0 0 0 0 7 0 .0 8 0 .0 0 0 0 0 0 0 1 0 0 1 9 6 7 9 0  98 9 6 5 1 0  92
22 45-4 9 6 .1 0 6 6 4 2 2 2 8  00 2 25 6 .0 0 0 0 6 0 ,0 6 0 .0 0 0 .0 0 0 0 1 0  01 9 6 2 2 5 9 5 9 5 9 5 0  48
23 5 » 5 4 5 .0 3 5.47 1 594  00 1 65 4 .0 0 0 0 4 0.04 0 0 0 0 .0 0 0 0 2 0.02 9 4 9 0 4 .5 9 9 4 5 3 4  26
24 ... 55-59 11 68 12.70 1 4 1 5 0 0 1 35 3 .0 0 0 0 4 0 .03 0 .01 0.01 0 0 4 0 .0 5 9 3 3 9 2 .1 9 9 2 9 5 0  46
25 60-64 11,78 12.81 1363 00 1 29 3 .0 0 0 0 3 0 .03 0.01 0.01 0.04 0 0 5 8 9 6 0 9 .0 0 8 8 6 7 3  25
26 ... 6 5 -6 9 2 9  11 3 1 .66 1 306 .00 1 14 5 .0 0 0 0 3 0 .03 0.02 0.03 o i l 0 .13 8 5 8 0 8  18 8 4 3 6 0  63
27 ... 70-74 25.43 27.65 1232 .00 8 99  0 0 0.03 0 0 2 0.02 0.03 0 .1 0 0 15 7 6 7 49 .27 7 3 4 1 4 .0 4
28 7 5-7 9 4 2 .9 3 4 6 ,6 9 9 64 .00 62 2 .0 0 0 0 2 0,02 0  0 4 0.08 0.20 0  32 6 9 1 7 8 9 1 6 2 7 6 7  28
29 80^84 2 7 .1 3 2 9 .50 6 98  00 37 7 .0 0 0 0 2 0 0 1 0 .0 4 0.08 0.18 0  34 5 53 1 1  11 4 2 9 4 7  64
30 ... 85+ 5 6  9 6 6 1 .9 5 6 13 .00 2 47 .00 0 0 2 0.01 0 .0 9 0.25 1 00 1 .00 45 4 2 6 .4 2 2 8 5 1 6 0 3
31 = = = = = = = = = =
32 TO TAL 2 40  0 0 2 61 .00 3 9 9 8 9  00 3 8 6 9 8  00 1 0 0 1.00 0  01 0 0 1
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N UM BER OF NUM B ER  O F UFETABLE UFETABLE TO TA L FEMALE TO TAL MALE NUMBER OF FEMALE NUMBER O F MALE FEMALE
FEMALES W H O MALES W H O AGE SPECIFIC ACE SPECIFIC PERSON YEARS PERSON-YEARS PERSON YEARS PERSON YEARS PROPORTION OF PROPORTION O F DIFFERENCE IN DIFFERENCE IN AVERAGE LIFE
W ILL D E W ILL  D E DEATH RATE DEATH RATE AFTER AFTER W ITHIN WTTHIN FEMALES IN MALES IN FEMALE AGE MALE AGE EXPECTANCY
WTTHIN W ITHIN FOR FEMALES FOR MALES BEGINNING OF BEGINNING OF INTERVAL; IN TER VA L EACH AGE GROUP EACH AGE GROUP PROPORTIONS FOR PROPORTIONS FOR A T BEGINNING
INTERVAL INTERVAL A T AGE X AT AGE X INTERVAL in t e r v a l STATIONARY POP. STATIONARY POP, OF STATIONARY OF STATIONARY REAL A N D  STATIONARY REAL A N D  STATIONARY O F in t e r v a l
dF(x) dMtx) mF(x) mMIxl TFW TM(x) LEW LM(x) POPULATION POPULATION POPULATIONS POPULATIONS eF(xl
7 7 2 .5 4 8 0 6 .3 9 0.01 0.01 8 0 7 9 5 0 4  17 7 5 2 2 9 3 7 ,2 0 9 9 3 2 4 .0 3 9 9 2 9 4 4 1 0,01 0,01 0 ,0 0 0 .0 0 8 0 .8 0
124 .75 1 32 .84 0 ,0 0 0 00 7 9 8 0 1 8 0 .1 4 7 4 2 3 6 4 2 .8 0 3 9 6 5 8 9 .0 5 3 9 6 4 3 2  28 0 ,0 5 0 0 5 0.01 0  01 8 0 .4 2
8 3  76 87,81 0 .0 0 0 .0 0 7 5 8 3 5 9 1 .0 9 7 0 2 7 2 1 0 5 1 4 9 5 2 7 9  59 4 9 5 0 5 8 .5 8 0 ,0 6 0 0 7 0.01 0.01 7 6 .5 2
8 8  66 9 1 .5 3 0 0 0 0.00 7 0 8 8 3 1 1  50 6 5 3 2 1 5 1  94 4 9 4 8 7 3  03 4 9 4 6 3 5 .9 3 0 .0 6 0.07 0,01 0.01 71 59
4 6 8 .3 4 5 0 8 .7 4 0 .0 0 0.00 6 5 9 3 4 3 8 ,4 7 6 0 3 7 5 1 6 .0 1 4 9 3 4 7 9 .1 9 4 9 3 1 3 3  67 0 .0 6 0 0 7 0.01 0.01 6 6  6 5
3 1 8 .2 6 3 4 9 ,4 4 0 .0 0 0.00 6 0 9 9 9 5 9 ,2 8 554 4 3 8 2  3 4 4915 1 3 .4 2 4 9 0 9 8 9 .0 7 0 0 6 0.07 0 .0 3 0 0 3 61 9 5
3 9 3  82 4 2 9  9 3 0 .0 0 0 0 0 5 6 0 8 4 4 5 ,8 6 50533 9 3 .2 7 4 8 9 7 3 2 .8 6 4 8 9 0 4 0  23 0 .0 6 0 0 7 0.02 0 0 2 5 7 .1 5
4 3 6  14 5 0 1 .1 4 0 .0 0 0 0 0 5 1 1 8 7 1 3 .0 0 4 5 6 4 3 5 3 .0 5 4876 5 7 ,7 2 4 8 6 7 1 2  11 0.0 6 0 0 6 0.03 0 0 2 52.37
522 73 581 26 0 .0 0 0 0 0 4 6 3 1 0 5 5 .2 8 40 7 7 6 4 0 .9 4 4 8 5 2 5 9  99 4 8 4 0 0 5  54 0  0 6 0 0 6 0 .0 3 0 0 3 4 7 .5 9
5 6 5  04 5 6 0 .4 4 0 0 0 0  00 4 1 4 5 7 9 5 .2 9 3 5 9 3 6 3 5  4 0 4 8 2 5 4 0  26 4 8 1 1 5 1  45 0 0 6 0.06 0.01 0.02 4 2 .8 3
1321 36 1416 .22 0 .0 0 0 .0 0 3 6 6 3 2 5 5 .0 2 3 1 1 2 4 8 3 9 5 4 7 7 8 1 4 9 3 4 7 6 1 9 8  69 0 .0 6 0 .0 6 0 .0 0 -0 0 1 38.07
1 51 2 .4 0 1583.81 0 .0 0 0 .0 0 3 1 8 5 4 4 0 .0 9 2 6 3 6 2 8 5  26 4 7 0 7 2 6  77 4 6 8 6 9 5  07 0  0 6 0 06 0 0 2 -0 02 3 3 .5 6
3 7 8 3 .1 9 4 2 7 7 .2 1 0  01 0.01 27 1 4 7 1 3 .3 2 2 1 6 7 5 9 0  18 4 5 7 4 0 5  20 4 5 3 9 3 3 .3 4 0 .0 6 0 06 ■002 0 .0 3 29.07
3 8 0 0 8 2 4 3 1 2 ,6 2 0 01 0 0 1 2 2 5 7 3 0 8 1 1 1 7 13656  8 4 4 3 8 4 4 0  00 4 3 2 4 5 0 3 2 0 .0 5 0,06 -0 02 0.02 25 19
905 8 .9 1 1 0 9 4 6 5 9 0 .0 2 0 03 181 8 8 6 8  11 1281206 .52 4 0 5 7 6 2  26 3 9 3 4 8 6 .5 4 0 .0 5 0,05 0,02 0 0 2 2 1 .2 0
7 5 7 0 .3 5 1 0 6 4 6 .7 5 0 .0 2 0.03 14 1 3 1 0 5 .8 5 8 8 7 7 1 9 ,9 8 364 3 2 9 ,3 2 3 3 9 4 1 1 7 8 0 .0 5 0,05 0 0 1 -0  02 18.41
13 8 6 7 .8 0 1 9 8 1 9 6 5 0 .0 4 0.08 104 8 7 7 6  53 54 8 3 0 8 ,2 0 3 0 9 2 9 0  01 2 5 9 6 1 4 .8 5 0 .0 4 0 03 -0,01 0 0 2 15  16
9 8 8 4  6 9 14431 61 0 0 4 0.08 7 3 9 4 8 6  52 28 8 6 9 3 ,3 6 2506 2 9  48 174 9 9 0 .9 6 0 .0 3 0 0 2 -0 01 -0.01 13 37
4 5 4 2 6 .4 2 2 8 5 1 6 .0 3 0 .0 9 0.25 4 8 8 8 5 7 .0 4 1 1 3702 ,40 4888 5 7  04 113 7 0 2 .4 0 0 ,0 6 0,02 0.05 0 0 1 10 76
= - = - - = =
8 0 7 9 5 0 4 1 7 7 5 2 2 9 3 7  20 1.00 1.00 0 0 1
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MALE FEMALE l& Y E A R M A L E 1 » Y E A R FEMALE S Y E A R MALE 5-YEAR AVERAGE STABLE POP FEMALE MALE
AVERAG E LIFE SURVIVAL RATE SURVIVAL RATE SURVIVAL RATE SURVIVAL RATE STABLE NUM BER O F GROW TH POPULATION POPULATION
EXPECTANCY BY AGE GROUP BY AGE GROUP BY AGE GROUP BY AGE GROUP GROW TH YEARS BACK CORRECTION WTTH GROW TH WTTH G RO W TH
AT BEGINNING EXACTAG E (Enter EXACT AGE RATE(r) IN TIM E FOR FACTOR RATE O F r RATE OF r
O F INTERVAL »F sM sF sM INTERVALS qrowth rate INTERVALS STABLE POP.
eM W 10 X 10 X 5 X 5  X X to x+n below i t  AJ13I X to x+n 0 01 L F (x r e L M Ix I 'e
7 5 .2 3 aqes 0-4 aqes 0-4 aqes 0-4 GROW TH RATE o i 0.01 -0 5 0 0 9 9 9 8 7 6 6  9 0 9 8 7 3 7 .4 4
7 4  8 4 1.00 1.00 1 00 1 00 » 4 0.01 1-4 0.01 -3 .00 0 .97 3 8 3 4 2 7 .5 2 3 8 3 2 7 5 .9 5
7 0 9 4 1.00 1.00 I  0 0 1.00 & 9 5 9 0 0 1 ■7.50 0 9 2 4 5 5 2 0 4  8 0 4 5 5 0 0 1 .6 7
6 6  0 0 0 .9 9 0 99 1 0 0 1.00 10-14 FEMALE 1 0 1 4 0.01 -1 2 .5 0 0.87 4 2 9 9 5 3  14 4 2 9 7 4 7  14
6 1 .0 6 0  9 9 0 .9 9 1 0 0 1.00 15-19 AGE DISCREPANCY 1 5 1 9 0 0 1 1 7 .50 0.82 4 0 5 2 9 1  15 4 0 5 0 0 7 .3 7
5 6  36 0  99 0 9 9 1 0 0 1.00 20-24 0 .21 2 0 2 4 0.01 •22 .50 0 .7 8 3 8 1 5 9 6  68 3 8 1 1 8 9  5 9
51 55 0 .9 9 0 9 9 1.00 1.00 25-29 2 5 2 9 0 0 1 -27 .50 0.73 3 5 9 4 1 7 .6 4 3 5 8 9 0 9 .3 1
4 6 .77 0 .9 9 0 9 9 1.00 0 .9 9 3Œ 34 MALE 3 0 3 4 0.01 -32 .50 0.69 3 3 8 3 1 8 .8 4 3 3 7 6 6 2 .8 1
4 2  0 0 0.98 0 9 8 0  99 0  99 3 S 3 9 AGE DISCREPANCY 3 5 3 9 0 0 1 -37 50 0 6 6 318 2 4 1 .2 7 3 1 7 4 1 8  5 8
37 24 0 98 0 9 7 0  99 0  99 40-44 0 .21 4 0 4 4 0.01 -42 .50 0 6 2 2 9 9 1 4 8 .2 8 2 9 8 2 8 7  29
3 2 .4 4 0 .9 6 0 .9 5 0 9 9 0 .9 8 4 5 4 9 4 5 4 9 0 0 1 ■47.50 0  59 2 8 0 0 1 6 4 9 2 7 9 0 6 9 .3 1
2 7 .8 9 0 93 0  92 0 9 7 0.97 50-54 TO TA L 5 0 5 4 0 0 1 5 2 .5 0 0 .5 5 2 6 0 7 7 3 6 6 2 5 9 6 4 8  14
23 .32 0 8 9 0.87 0 .9 6 0 .95 5 5 5 9 AGE DISCREPANCY 5 5 5 9 0 0 1 5 7 .5 0 0.52 2 3 9 5 3 3  83 2 3 7 7 1 5 .6 9
19 33 0 8 3 0 7 8 0 9 3 0.91 60-64 0 .43 6 0 6 4 0 0 1 -6 2 .5 0 0.50 2 1 7 0 4 3  54 2 1 4 0 7 8 .4 3
15 19 0  76 0 6 6 0 .9 0 0 .8 6 6 5 6 9 6 5 6 9 0 0 1 -67 50 0.47 1 8 9 8 8 0 0 2 1 8 4 1 3 5 4 9
12 0 9 0 .6 9 0 52 0 .8 5 0 7 6 7 0 7 4 7 0 7 4 0 0 1 -7 2 .5 0 0  44 161 1 6 5 .7 3 1 5 0 1 4 3  13
8  74 0  66 0.45 0.81 0.67 7 5 7 9 7 5 7 9 0 0 1 -77 50 0  42 1 2 9334  80 108562  3 0
6 7 2 TKleteTTTinate iideteimisate 0 .82 0.66 8 0 8 4 8 0 8 4 0 0 1 -8 2 .5 0 0 .4 0 9 9 0 7 2 .3 8 6 9 1 7 2  91
3 9 9 indeterminâte (ideterniiiate rideteinminate jndeterminate 85+ 85+ 0.01 -8 7 .5 0 0 .37 182672  53 42487  4 8
= = = - = = = = = = =
0.01 TOTAL 5 2 2 8 8 5 9  20 5 0 1 0 2 5 0  0 5
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-----Table 2
AG E DISTRIBUTION M ODEL
EXPECTED NUMBER EXPECTED NUM BER ESTIMATED NET
PROPORTION OF PROPORTION O F DIFFERENCE IN FEMALE DIFFERENCE IN MALE EXACT AGE NUM BER OF NUMBER OF OF FEMALE OF MALE NUM BER O F
FEMALES IN EACH MALES IN EACH AGE PROPORTIONS: AGE PROPORTIONS: ABSOLUTE VALUE ABSOLUTE VALUE INTERVALS- FEMALES IN MALES IN SURVIVORS SURVIVORS FEMALE MIGRANTS
AG E GROUP: AGE GROUP: REAL AND STABLE REAL A N D  STABLE OF FEMALE AGE OF MALE AGE 10 YEARS EACH AGE EACH AGE O VER LAST O VER LAST O VER LAST
STABLE POP. W ITH STABLE POP. W ITH POP. WTTH GROW TH POP W ITH GROW TH DIFFERENCE DIFFERENCE EARLIER GROUP 10 GROUP 10 10 YEARS lO Y E A R S 10 YEARS
G R O W TH  RATE O F r GROW TH RATE OF r RATE OF r RATE O F r ABStoolunn AS! ABS<ooli»tm ATT X to x+n YEARS AGO YEARS AGO F (t-10ri0»F M (t-1 0 n 0 » M FID • colvmn BA
0 .0 2 0.02 •0 0 1 -0.01 0.01 0.01
0.07 0.08 •0 0 1 ■0.01 0.01 0.01
0 0 9 0 .0 9 •0.01 0 0 1 0.01 0.01
0 0 8 0.09 0 0 1 0.01 0,01 0.01 0-4 273 9 .0 0 2 8 7 0 0 0 2 733  26 2 8 6 3  69 4 4  26
0 0 8 0 08 0 0 0 0 0 0 0 0 0 0 .0 0 5-9 247 5 .0 0 272 1 .0 0 24 6 6  0 0 271 0 ,4 2 4 9 9  0 0
0 ,07 0.08 0.02 0.02 0.02 0 0 2 10-14 278 5 .0 0 276 3 .0 0 27 6 6  09 2 7 4 2 .6 3 901 91
0 0 7 0.07 0.01 0.01 0.01 0.01 15-19 3882  0 0 35 5 8  00 3 8 5 2  53 3 5 2 8 4 7 5 4 6  5 3
0 .0 6 0.07 0.02 0.02 0.02 0.02 20-24 4 9 6 9 .0 0 4841  00 493 0 .0 2 4 7 9 8  83 •13 8 6 .0 2
0 .0 6 0.06 0.03 0.03 0.03 0 0 3 25^29 431 3 .0 0 4 4 2 0 0 0 4273.61 4 3 7 4  50 -5 8 8 6 1
0 .0 6 0 0 6 0 02 0.02 0 0 2 0.02 30-34 32 4 0  00 3 5 6 4  0 0 3 2 0 6 .0 0 35 2 3  28 -252 0 0
0 0 5 0 0 6 0 00 0 0 0 0 .0 0 0 0 0 35-39 255 1 .0 0 2 6 6 4  0 0 251 1 .8 6 262 1 .0 3 •2 8 3 .8 6
0  0 5 0 0 5 •0.01 •0.01 0  01 0.01 40-44 1910  00 1950 0 0 1 863 .24 1 899 .52 26 9  24
0 .0 5 0 .0 5 •0.01 -0.01 0 0 1 0.01 45-49 1556  00 1792 .00 1 489 .54 1 708  21 •74 .54
0 .0 4 0 .0 4 •0 0 1 -0.01 0.01 0.01 50-54 1586  00 1 476 .00 1477.22 1361 8 6 -114  22
0 0 4 0.04 0 .0 0 -0.01 0 0 0 0.01 55-59 1464 .00 1272 00 1298  71 1102 62 7 29
0 0 3 0 03 0 .0 0 0.01 0 0 0 0.01 60-64 1285 .00 1 236 .00 1067.79 9 7 0 .0 8 164 21
0 0 2 0 02 0 .0 0 -0.01 0 0 0 0.01 65-69 1159 .00 1 050 .00 8 83 .44 6 92 .77 8 0 .5 6
0 0 2 0 0 1 0 0 0 0 .0 0 0 0 0 0 .0 0 70-74 8 23 .00 6 5 5 0 0 5 66 .16 337 70 131 84
0 .0 3 0 01 -0.02 0 0 0 0 0 2 0 0 0 75+ 1566 0 0 881 0 0 1028.32 4 0 0  25 4 1 5  32
= = =
1 0 0 1 0 0 0  21 0  21 TOTAL 3 8 3 0 3  0 0 3 7 7 1 3  00 3 6 4 1 3 .7 8 3 5 6 3 5  8 5 ■2189.78
AO AR AS a : AU AV AX AY A7 BA BR RC
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PART ID: POPULATIC N  PROJECTION
ESTIMATED NET PROJECTED NUMBER PROJECTED NUMBER FEMALE MALE PROJECTED NET PROJECTED N ET ADJUSTM ENT O F
N UM BER OF EXACT AGE ADJUSTM ENT OF ADJUSTM ENT OF O F FEMALE OF MALE MIGRATION MIGRATION NUMBER OF FEMALE NUMBER O F MALE FUTURE FEMALE
M ALE MIGRANTS INTERVALS FEMALE SURVIVAL MALE s u r v iv a l SURVIVORS SURVIVORS RATIO RATIO MIGRANTS IN N E X T MIGRANTS IN N EXT MIGRATION FOR
O VER LAST O VER N EXT RATE FOR NEXT RATE FOR N EXT FOR NEXT FOR NEXT OVER LAST O VER LAST 10 YEARS UNDER 10 YEARS UNDER EACH AGE GROUP
10  YEARS 10 YEARS 10 YEARS 10 YEARS 10  YEARS 10 YEARS 10 YEARS 10 YEARS SAME CO NDITIONS SAME CONDITIO NS (no chanqe= 1 .0000)
Mill - oolmnn BB tno chan<K= 1 .0000) (no chanqe=1.0000) F(0*lOiF*Atl(<F) M(O'lOiM'AdKM) (oolvann BC/coliann BA) (column BD/ooltfnn BB) loolwnn BJ’ooliann BHI (cdiann B K 'odunn  BD AdjjmFl
0 -4 hdijded in Eiduded h Included in Included in nduded h Biduded Bi induded
5-9 CW R calculation CW R calculation CW R calculation CWR calculation CW R calculation CW R calculation CW R calculation
10-14 1.00 1.00 2 81 9 .0 8 2 8 8 7 .63 -0.02 -0 0 1 -45  65 -20  86 1,00
15 -19 1.00 1.00 2 9 2 9 3 1 3 0 5 2 .0 9 0 .2 0 0  10 5 9 2 .7 5 290 05 1.00
-20  6 9 2 0 2 4 1.00 1.00 267 0 .7 4 2 8 2 2 .04 0 .3 3 0  32 8 7 0 8 2 9 1 2  04 1 00
25 7 .5 8 25 -29 1.00 1 00 2 9 4 2 .4 9 2 9 4 3 .36 -0 .14 -0 07 -417 .43 ■198.92 1 0 0
886.37 3 0 3 4 1 00 1.00 3 6 3 9 .2 3 3 5 9 7 .3 9 -0 .28 -0 30 -1 023 .13 1 0 8 7 .60 1 00
2 38  47 3 0 3 9 1.00 1.00 3 275 .81 3 2 5 6 .1 3 -0 .14 -0 18 -451 18 •582.45 1 0 0
145 0 .8 3 4 0 4 4 1.00 1 0 0 3 506 .81 3 3 0 9 .7 5 -0  08 -0.08 -275 6 4 ■281.14 1.00
■782 50 45 -4 9 1 0 0 1 0 0 3 6 2 8 4 6 3 5 3 4 .0 6 -0.11 -0 14 -410 .05 -49 2 .1 9 1.00
299  28 5 0 5 4 1.00 1 00 2 8 8 1 .68 3 1 4 0  53 -0 .14 -0 13 -416.41 -405  92 1.00
-365 .03 5 5 -59 1.00 1.00 2 1 3 2 .83 2150 .52 -0 .05 -0.21 -106 .73 -447 .19 1.00
2 4 5  52 6 0 6 4 1 00 1 00 1484.67 1526 .09 -0 .08 -0  05 ■114.79 -77 16 1 00
•355  21 6 5 -6 9 1 00 1 00 1 255  24 1172 .83 0 0 1 0 .0 4 7.05 4 5  0 8 1 0 0
-68  8 6 7 0 7 5 1.00 1.00 1132 61 1 014.82 0  15 -0.07 1 7 4 1 7 -74 36 1 0 0
42 38 7 5 7 9 1 00 1 00 9 9 5 4 9 7 5 5 .4 5 0.0 9 -0 .10 90 .78 77 17 1 0 0
■71.08 8 0 8 4 1.00 1 0 0 847 52 4 6 3 .5 0 0  23 0.12 197.36 5 3 .9 4 1 00
-70  77 8 5+ 1 00 1 0 0 1493  88 5 6 6  07 -0 .40 0.38 -603 35 -216 74 1 00
3 9 .3 0
153  25
= = - =
2 8 9 5  85 3 7 6 3 5  85 36192.27 1931.42 -26 6 0  6 0
RD BF BF RG RH RK HI RM
ND
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ADJUSTM ENT OF
FUTURE MALE NUMBER O F CHILD-W O M AN CHILD-W O M AN PROPORTION OF PROPORTION OF PROPORTION OF
MIGRATION FOR FEMALES RATIO FOR RATIO FOR EXPECTED EXPECTED EXPECTED TO TAL FEMALE MALE EXPECTED EXPECTED EXPECTED
EACH AGE GROUP BETWEEN AGES 0-4 AGES S 9 TOTAL NUMBER OF NUMBER OF POPULATION IN POPULATION IN POPULATION IN TOTAL NUM BER OF NUM BER OF
&10 chan g e-1.0000) 10  4 9  YEARS POPULATION f e m a l e s MALES EACH AGE GROUP EACH AGE GROUP EACH AGE GROUP POPULATION FEMALES MALES
Adïm M l R lO -49) P(0-4)/F<10-49) P(5-9|/F(10-49) IN 5Y E A R S IN 5 Y E A R S IN 5 Y E A R S IN 5Y E A R S IN 5  YEARS IN 5 YEARS IN 10  YEARS IN 10  YEARS IN 10 YEARS
tiduded ml 5 0 7 9  89 25 1 4  46 2565 .43 0 .0 6 0 .0 6 0.07 4281  79 2 0 7 4 .0 6 2207 73
CW R calciiation 10 YEARS AG 10 YEARS AGO 10 YEARS AGO 564 4 .9 3 2775.71 2869.22 0.07 0.07 0.07 507 3 .2 2 2 5 1 1 .2 4 256 1 .9 8
1.00 2 5 2 0 6  00 0  22 0  21 5 965 .72 29 1 4  76 305 0 .9 6 0 .0 8 0.07 0.08 5 6 4 0 .2 0 2 7 7 3 4 3 2866.77
1.00 595 7 .1 9 2 9 7 7 .8 0 2979 .39 0  08 0.07 0 0 8 6 8 6 4 .2 0 3 5 2 2 .0 6 3 3 4 2  14
1.00 CURRENT CURRENT CURRENT 6 799 .71 3 3 8 8 .6 0 3411.11 0 .0 9 0 .0 8 0 0 9 7 2 7 5 .6 4 35 4 1  56 3 7 3 4  07
1.00 2 5 0 3 9 0 0 0  23 0 .2 4 6 961  13 3 4 4 6  00 351 5 .1 3 0 .0 9 0 .0 9 0  0 9 5 2 6 9  50 2 5 2 5 .0 6 2 7 4 4  44
1 0 0 5510.97 2780 .43 2730 .54 0.07 0.07 0  07 5 1 2 5 .8 9 2 6 1 6 .1 0 2 5 0 9  79
1 0 0 IN 10  YEARS IN 10 YEARS 6 3 3 9  14 3 3 0 0 .98 3 0 3 8  16 0.08 0 08 0 0 8 5498 .31 28 2 4 .6 3 2 6 7 3 6 8
I  0 0 AT SAME RATE AT SAME RATE 6 9 5 6 7 7 3 5 2 6  52 3 4 3 0  25 0 .0 9 0 .0 9 0 0 9 625 9 .7 7 3 2 3 1 .1 7 3028 .61
1 0 0 O F CHANGE OF CHANG E 5664.77 2 7 2 0  05 2 9 4 4 7 2 0  07 0.07 0  08 6 2 6 0 .2 9 3 2 1 8 .4 2 3041 87
1 0 0 0 .2 3 0.28 4 0 0 4  24 1 9 8 6 7 5 2017 .49 0.05 0 .0 5 0  05 5 1 9 9  89 2 4 6 5  28 2 7 3 4 6 1
1 00 2873 .84 1 495  53 1 3 7 8 3 1 0 .0 4 0 .0 4 0 0 4 3 7 2 9  44 2 0 2 6  11 1703 33
1.00 BASED ON AGE- BASED O N  AGE 2549.32 1 2 9 8 9 3 1250 39 0.03 0 0 3 0 0 3 2 8 1 8  81 1 3 6 9  88 1448 93
1.00 SPECIFIC RATES SPECIFIC RATES 2463  98 1 264  94 1199  04 0.03 0.03 0 0 3 2 4 8 0 .2 0 1262 29 1217 91
1.00 0 .1 8 0.21 2 210  20 1 259 .73 9 5 0 4 7 0.03 0.03 0.02 224 7 .2 4 1306  78 9 4 0  46
1.00 1740 .33 1091.27 6 4 9 .0 6 0  02 0 03 0.02 1 7 6 4 .54 10 8 6  27 6 7 8 .2 8
1 0 0 ENTER CW R 0 -4  BELO NTER CWR 5-9 BELO 1326.07 879 .85 446 .22 0.02 0.02 0.01 1562 32 1 0 4 4  88 5 1 7 .4 4
1 0 0 1080 .98 7 7 5 0 4 3 0 5 9 5 0.01 0  02 0  01 1239.87 8 9 0 .5 3 3 4 9  33
■ 0.18 0.21
= = = = — = — — — = :
rOTAL POPULATION 79129.17 40 3 9 7  34 38731 84 1.00 1.00 1.00 78591.11 4 0 2 8 9  73 38301  38
HP BO BR BS RT BÜ BV BW BY
00
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PART IV: ERTIUTYTABL
• • •
NUMBER OF
PROPORTION OF PROPORTION OF PROPORTION OF PROPORTION OF PROPORTION OF PROPORTION OF BIRTHS TO CURRENT
TOTAL FEMALE MALE CURRENT TOTAL CURRENT FEMALE CURRENT MALE EXACT AGE NUMBER OF WOMEN IN AGESPECIFIC NUMBER OF
POPULATION IN POPULATION IN POPULATION IN POPULATION IN POPULATION IN POPULATION IN INTERVALS AGE GROUP FEMALES AGE GROUP BIRTH RATES CURRENT BIRTHS TO CURRENT
EACH AGE GROUP EACH AGE GROUP EACH AGE GROUP EACH AGE GROUP EACH AGE GROUP EACH AGE GROUP IN lOYEARS OF FEMALES lOYEARS lOYEARS lOYEARS NUMBER OF WOMEN IN AGESPECIFIC
IN 10 YEARS IN 10 YEARS IN 10 YEARS (liom ooIktvi h i (Irom column D 10-49 EARLIER EARLIER EARLIER FEMALES AGE GROUP BIRTH RATES
0.05 0 0 5 0 0 6 0 0 7 007 0.07 0-4 10- 14 2785.00 0 0 0 0-00 2689.00 1.00 0 00
0.06 0.06 007 0 08 0 0 7 0 08 5-9 15- 19 3882.00 154.84 0.04 2965.00 105 00 0.04
0 07 0.07 0.07 0.07 0.07 0.07 10-14 20 24 4969.00 520 83 0.10 3668.00 291 00 0 08
0 09 0  09 0 0 9 0.08 0-07 0 0 8 15-19 2 5 -2 9 4313.00 544.29 0.13 3306 00 338 00 0 10
0 0 9 0 0 9 0 10 0.09 0.09 0 0 9 2&24 30 34 3240 00 304.99 0 09 3544.00 248 00 0 0 7
0  07 0 0 6 007 0.08 0.08 0.09 25-29 35 39 2551 00 53 96 0.02 3685.00 100 00 0 03
007 0.06 007 0.09 0 0 9 0.09 30-34 40 - 44 1910.00 9.38 0.00 2954.00 11 00 0 0 0
0 07 0.07 0 0 7 0 09 0.09 0.09 3 53 9 4 5 -4 9 1556.00 4.69 0.00 2228.00 1.00 0.00
0 0 8 0  08 0.08 0.08 0 0 7 0.08 40-44 = = =
0 08 0  08 0 08 0.06 0.06 0.06 454 9 TOTAL 10-49 25206 00 1593 00 25039 00 1095 00
0 0 7 0.06 0.07 0.04 0 0 4 0.04 50-54
0 0 5 0 0 5 0 04 0.04 0.04 0.03 555 9
0 0 4 0.03 0 04 0 0 3 0.03 0.03 60-64
0 0 3 0 0 3 0 0 3 0 0 3 0.03 0.03 6 5 6 9 lOYEARS
0 03 0 0 3 0.02 0.03 0.03 0.02 70-74 EARLIER
0,02 0 03 0 0 2 0.02 0.02 0.02 7 5 7 9 =
0.02 0.03 0 01 0 01 0.02 0.01 80-84 GENERAL ERTUTYRAT 0 0 6
0.02 0 02 0 01 0 0 1 0.02 0.01 85+
TOTAL ERTEJTYRAT 1 97
= - = = REPHODUCnO RATES
1 00 1 CX) 1 00 I  00 1.00 < X  ) GROSSIGRR) 0 95
NETINRR) 0 93
CB c r CD CG CH CK Cl CN CO
:
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EXPECTED EXPECTED EXPECTED EXPECTED
AGESPECIFIC AGE-SPECIFIC ADJUSTM ENT OF EXPECTED EXPECTED NUMBER OF NUM BER O F CHILD-W OM AN RATIOS IN 10 YEARS
BIRTHRATES BIRTH RATES AGE-SPECIFIC EXPECTED EXPECTED NUMBER OF NUMBER OF SURVIVING SURVIVING
1N 5YEA R S IN lO Y E A R S BIRTH RATES AGE-SPECIFIC AGE-SPECIFIC B K T H S T O BIRTHS TO CHILDREN CHILDREN (TO 8 0 2 5 and BR25I
IF CURRENT IF CURRENT O VER 10 YEARS BIRTHRATES BIRTH RATES AGE GROUP AGE GROUP 0 - 4 5 - 9 =
CHANGES H O LD CHANGES H O LD (no chanqe= 1.00001 IN 5 YEARS IN lO YEA R S IN 5  YEARS IN lO Y E A R S IN lO Y E A R S IN lO Y E A R S EXPECTED EXPECTED
CHILD-W OMAN CHILD-W OM AN
RATIO FOR RATIO FOR
0 00 0 .0 0 1.00 0 .0 0 0 0 0 0.00 0 .0 0 0 0 0 2 .4 9 AGES 0  - 4 AGES 5  - 9
0 .0 3 0 .0 3 1.00 0 0 3 0 ,03 9 9 .54 1 10.74 5 25 .00 5 1 0 .2 5 =
0.07 0 .0 6 1 0 0 0.07 0 0 6 2 3 6  16 21 2 .6 6 1120 .57 1315 .06
0 .0 9 0 .0 8 1.00 0 0 9 0 0 8 3 1 8 8 7 2 0 9 .1 4 1 3 1 8 .30 1638  64 0  18 0 .21
0  06 0 .0 5 1 00 0 06 0 0 5 1 69  6 0 136 0 9 7 6 3  23 1 0 4 1 7 6
0 .0 3 0 .0 3 1.00 0 03 0 0 3 102 25 9 8 .3 4 500.81 50 4 .5 4
0 .0 0 0.00 1,00 0.00 0,00 11 54 9.12 51 59 5 6  23
0 .0 0 0 0 0 1 00 0 00 0 0 0 0 .7 0 0.22 2.29 4 .2 4 =
= = =
93 8 .6 6 776,31 42 8 1 .7 9 507 3 .2 2
EXPECTED EXPECTED
CURRENT IN 5 YEARS IN lO Y E A R S
= =
0  04 0 04 0 03 NERAL FERTILITY RATE
1
1 59 1.46 1.32 OTAL FERTILITY RATE
REPRODUCTION RAT
0.77 0.71 0 .6 4 GROSS (GRfO
0 76 0 .6 9 0 .63 NETINRRl
=
c s CIJ r v CW CX C7
cn
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- A p p en d ix  T ab le  3 . —H isto ric  S tu d e n t E n ro llm en t D a ta  M issou la
Student Enrollment Data for Missoula County by grade Level - Birth through Grade 4
Year Cnty births K 1 2 3 4
1980 1385 908 1045 967 886 1003
1981 1358 937 938 964 890 853
1982 1263 988 961 835 888 835
1983 1192 921 1072 923 835 895
1984 1282 1013 986 975 904 838
1985 1247 1156 1009 926 969 869
1986 1246 1107 1153 935 900 966
1987 1074 1102 1141 1054 913 901
1988 1123 1089 1133 1047 1017 942
1989 1160 1119 1132 1057 1017 974
1990 1095 1187 1186 1030 1034 1044
1991 1110 1258 1142 1049 1073 1018
1992 1110 1264 1148 1094 1055 1058
1993 1178 1118 1141 1112 1054
Student Enrollment Data for Missoula County by grade Level * Grades 5 thrclugh 8
Year 5 6 7 8 El. - sp. ed.
1980 998 970 949 902 0
1981 978 867 928 908 108
1982 836 974 964 899 0
1983 866 826 920 962 154
1984 881 858 831 951 158
1985 838 864 828 824 129
1986 872 847 888 797 160
1987 941 873 830 879 156
1988 891 964 897 815 159
1989 941 894 936 870 151
1990 1008 942 887 898 106
1991 1065 1024 942 912 108
1992 1055 1074 1060 946 89
1993 1055 1065 1089 1040 35
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Appendix Table 3.-- |— -—
1
High School Enrollment Data - Miss<3ula County
Year 9 10 11 12 HS - sp. ed.
1980 947 981 910 871 0
1981 875 909 913 849 70
1982 897 882 872 868 77
1983 913 892 861 876 128
1984 985 899 877 820 85
1985 964 977 879 818 86
1986 863 957 933 830 107
1987 795 828 914 882 87
1988 904 780 809 866 73
1989 825 881 759 759 98
1990 922 824 850 740 0
1991 947 922 807 810 0
1992 937 956 870 773 0
1993 1004 911 921 814 0
Appendix B
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— 1 ^ 1 2 1 L b
A e  >■k - C a l t ianj 1 3 ^ |/car ent \ pent
T - ratio ratio
n "
* ^ r a t i o * * ratio 5 ra t»
____
9 7 0
9 9 8 9 9 8 867 0  8 6 8 7 3 7 5
1 003 1003 9 7 8 0  9 7 5 0 7 4 8 9 7 8 9 74 0 .9 9 5 9 1
8 8 6 8 8 6 853 0 9 6 2 7 5 4 8 5 3 8 3 6 0 9 8 0 0 7 0 3 8 3 6 8 26 0 9 8 8 0 3 8 3
967 967 8 9 0 0 9 2 0 3 7 2 3 8 9 0 835 0 9 3 8 2 0 2 2 8 35 8 6 6 1 .0371257 86 6 8 5 8 0 .9 9 0 7 6 2 1
1 045 1 0 4 5 9 6 4 0 9 2 2 4 8 8 9 64 8 8 8 0 9 2 1 1 6 1 8 8 8 8 895 1 .00 7 8 8 2 9 8 9 5 881 0  9 8 4 3 5 7 5 8 81 8 6 4 0 .9 8 0 7 0 3 7
1980 9 0 8 9 0 8 9 3 8 1 0 3 3 0 3 9 6 9 3 8 8 3 5 0 .8 9 0 1 9 1 9 8 35 8 3 5 1 8 3 5 8 3 8 1 0 0 3 5 9 2 8 8 3 8 8 3 8 1 8 3 8 847 1 0 1 0 7 3 9 9
1981 937 937 961 1 0 2 5 6 1 3 7 961 9 2 3 0 .9 6 0 4 5 7 9 923 9 0 4 0 .9 7 9 4 1 5 9 0 4 86 9 0 .9 6 1 2 8 3 2 8 6 9 87 2 1 .0 0 3 4 5 2 2 8 72 8 73 1 .0 0 1 1 4 6 8
1982 9 8 8 9 8 8 1072 1 0 8 5 0 2 0 2 1072 9 7 5 0 .9 0 9 5 1 4 9 9 7 5 9 6 9 0  9 9 3 8 4 6 2 9 6 9 9 6 6 0 .9 9 6 9 0 4 96 6 941 0 .9 7 4 1 2 0 1 9 41 9 6 4 1 .0 2 4 4 4 2 1
1983 921 9 21 9 8 6 1 .0 7 0 5 7 5 5 9 8 6 9 2 6 0 .9 3 9 1 4 8 1 9 26 9 0 0 0 9 7 1 9 2 2 2 9 0 0 901 1 0 011111 901 891 0  9 8 8 9 0 1 2 891 8 94 1 .0 03367
1984 1 0 1 3 1013 1009 0 .9 9 6 0 5 1 3 1 0 0 9 9 3 5 0.9 2 6 6 6 0 1 93 5 9 1 3 0 .9 7 6 4 7 0 6 91 3 942 1 .0 3 1 7 6 3 4 9 42 941 0 .9 9 8 9 3 8 4 941 9 42 1 0 0 1 0 6 2 7
1980 1 3 8 5 1985 1385 1 1 5 6 0 8 3 4 6 6 1 156 1153 0 9 9 7 4 0 4 8 1153 1054 0 9 1 4 1 3 7 1054 1017 0 9 6 4 8 9 5 6 1017 97 4 0 .9 5 7 7 1 8 8 9 7 4 1008 1 .0 3 4 9 0 7 6 1 0 0 8 1024 1 .0 1 5 8 7 3
1981 1 3 5 8 1986 1358 1107 0.81517 1107 1141 1 .0 3 0 7 1 3 6 1141 1047 0 .9 1 7 6 1 6 1 1047 1017 0 .9 7 1 3 4 6 7 1017 1044 1.0265487 1044 1065 1 .0 2 0 1 1 4 9 1 065 1074 1 .0 0 8 4 5 0 7
1982 1 263 1987 1 2 6 3 1102 0  8 7 2 5 3 1102 1133 1 0 2 8 1 3 0 7 1 1 3 3 1057 0 .9 3 2 9 2 1 4 1057 1 0 3 4 0 9 7 8 2 4 0 3 1034 1018 0  9 8 45261 1018 1055 1 .0 3 6 3 4 5 8 1 0 5 5 1065 1 0 0 9 4 7 8 7
1983 1192 1988 1192 1 089 0 9 1 3 5 9 1089 1132 1 0 3 9 4 8 5 8 1132 1030 0 9 0 9 8 9 4 1030 1073 1 0 4 1 7 4 7 6 1073 1058 0 .9 8 6 0 2 0 5 1058 1055 0  9 9 7 1 6 4 5 1 0 5 5
1 9 8 4 1282 1 989 1282 1119 0 .8 7 2 8 5 1 119 1 1 8 6 1 .0 5 9 8 7 4 9 1186 1049 0  8 8 44857 1049 1055 1 0 0 57197 1 055 1 054 0  9 9 90521 1054
1 985 1247 1 990 1247 1187 0 .9 5 1 8 8 1187 1142 0  9 6 2 0 8 9 3 1142 1094 0 9 5 7 9 6 8 5 1 0 9 4 1112 1 0 1 6 4 5 3 4 1112
1 986 1 246 1991 1246 1 258 1 0 0 9 6 3 1 258 1 1 4 8 0  9 1 2 5 5 9 6 1 148 1141 0 .9 9 3 9 0 2 4 1141
1987 1 074 1992 1074 1264 1 17691 1264 1 118 0 8 8 4 4 9 3 7 1 118
1988 1 123 1 993 1123 1178 1 048 9 8 1178
1989 1 160 1 994 1160
1990 1095 1 995 1095
1991 1110 1996 1 1 1 0
1992 1110 1997 1 110
total 8 4 9 6 2 total 1 3 .125053 total 1 2 .059386 total 12 .741591 total 1 2 .85736 total 1 3 .0 3 0 5 7 3 total 12 8 9 8 7 1 2
average 0 944 0 2 average 1 0 0 9 6 1 9 4 0.9 2 7 6 4 5 1 ' average 0 9 8 0 1 2 2 4 average 0 .98 9 0 2 7 7 average 1 .0023518 Average 0 .9 9 2 2 0 8 7
Year entered 6 ratio 7 ^ 8 ratio 9 ratio ratio 10 ratio 11 ratio Year
school _ qrad.
871 1980
9 10 9 1 0 849 0  9 3 2967 1981
981 981 9 13 0  9 3 0 6 8 3 9 13 8 6 8 0 9 5 0 7 1 1 9 1982
947 947 9 0 9 0  9 5 9 8 7 3 3 9 0 9 872 0  9 5 9 2 9 5 9 8 72 8 76 1 0 0 4 5 8 7 2 1983
902 9 02 8 75 0 9 7 0 0 6 6 5 8 7 5 88 2 1 .008 882 861 0 9 7 6 1 9 0 5 861 82 0 0 9 5 2 3 8 1 1 9 8 4
9 4 9 94 9 908 0 9 5 6 7 9 6 6 9 0 8 897 0 .9 8 7 8 8 5 5 897 892 0 .9 9 4 4 2 5 9 892 877 0 9 8 3 1 8 3 9 877 81 8 0 9 3 2 7 2 5 2 1985
---— 970 9 2 8 0  9567 92 8 8 9 9 0  9 6 8 7 5 8 9 9 9 13 1 0 1 5 5 7 2 9 9 13 89 9 0  9 8 4 6 6 5 9 8 99 8 79 0 9 7 7 7 5 3 1 8 7 9 83 0 0  9 4 4 2 5 4 8 1986
867 9 6 4 1 11188 9 6 4 962 0 9 9 7 9 2 5 3 9 62 9 8 5 1.0239085 9 85 977 0 9 9 1 8 7 8 2 977 9 33 0 .9549642 9 3 3 882 0 .9 4 5 3 3 7 6 1987
9 7 4 9 2 0 0 9 4 4 5 6 9 2 0 951 1 0 336957 951 9 64 1.0136698 9 64 957 0 9 9 2 7 3 8 6 957 9 14 0  9 5 5 0 6 7 9 9 14 8 66 0 .9 4 7 4 8 3 6 1988
8 2 6 831 1.00605 831 8 2 4 0 .9 9 1 5 7 6 4 824 8 6 3 1.0473301 8 63 82 8 0  959 4 4 3 8 8 28 8 09 0 .9 770531 8 09 7 59 0 .9 3 8 1 9 5 3 1989
85 8 8 2 8 0  965 0 3 8 28 797 0 .9 6 2 5 6 0 4 797 79 5 0 .9 9 7 4 9 0 6 7 95 78 0 0 .9 811321 7 8 0 7 59 0 .9 7 3 0 7 6 9 7 59 7 40 0 .9749671 1 990
8 6 4 8 8 8 1 027 7 8 8 88 8 79 0  9 8 9 8 6 4 9 879 90 4 1 0 2 8 4 4 1 4 9 04 881 0  974 5 5 7 5 881 8 50 0 .9 648127 8 50 8 1 0 0 .9 5 2 9 4 1 2 1991
1980 847 8 30 0  979 9 3 8 30 8 15 0 9 8 1 9 2 7 7 815 82 5 1 0 1 2 2 6 9 9 8 25 82 4 0  998 7 8 7 9 824 807 0  9 7 9 3 6 8 9 807 7 73 0 .9 5 7 8 6 8 6 1992
1981 8 7 3 897 1 0 2 7 4 9 897 8 7 0 0 9 698997 870 9 22 1 0597701 922 922 1 922 8 70 0 .9 4 3 6 0 0 9 8 7 0 8 14 0  93 5 6 3 2 2 1993
1982 9 6 4 9 36 0 9 7 0 9 5 9 36 8 98 0 959 4 0 1 7 898 947 1 0 5 4 5 6 5 7 947 95 6 1 0 0 95037 9 56 921 0 9 6 3 3 8 9 1 921
1983 894 887 0 9 9 2 1 7 887 9 12 1 0 2 8 1 8 4 9 912 937 1 0 2 7 4 1 2 3 937 911 0 9 7 2 2 5 1 9 911
1984 942 9 42 1 9 42 9 4 6 1 0 0 4 2 4 6 3 946 1004 1 0 6 1 3 1 0 8 1004
1985 1024 1 060 1 0 3 5 1 6 1060 1040 0 9 8 1 1 3 2 1 1040
1986 1074 1089 1 01397 1089
1065
I total 13 0317 total 12 825962 total 13 299694 total 12 8 2 7 2 5 9 total 12 .53844 12 3 7 0 0 5 3
average 1 .00244 average 0 .9 8 6 6 1 2 4 1 0 2 3 0 5 3 4 average 0  9867122 average 0  9 6 4 4 9 5 4 average 0 .9 5 1 5 4 2 5
»
/^pendix B
(Part 2)
Add Ae 5 .-C alc ulaltifiQC>i 4 vearratiojÜ M .SI sole.nrollmcnl 1
Y ear bom Q ityb irth j Year entered Cnty births K ratio K 1 ratio 1 2 2 3 3 4 A 5 6
school
9 7 0
9 9 8 9 9 8 867
1003 1003 9 7 8 9 7 8 9 7 4
8 8 6 8 86 8 5 3 8 5 3 8 3 6 8 3 6 8 2 6
9 67 967 8 9 0 8 90 8 3 5 8 3 5 8 6 6 8 6 6 8 5 8
1 0 4 5  j 1045 9 6 4 9 6 4 8 8 8 8 88 8 9 5 8 9 5 881 881 8 6 4
1 980 9 0 8 9 08 9 3 8  I 93 8 8 3 5 8 35 8 3 5 8 35 8 38 8 3 8 8 3 8 8 3 8 847
1981 937 937 961 961 9 23 9 23 9 0 4 9 04 8 6 9 8 6 9 8 72 872 8 7 3
1982 9 8 8 9 88 1072 1072 9 75 9 75 9 6 9 9 69 9 6 6 9 6 6 941 941 9 6 4
1 983 92 1 921 9 8 6 9 8 6 9 2 6 9 26 9 0 0 9 00 901 901 891 891 8 9 4
1 984 1 013 1013 1009 1 009 9 3 5 9 35 9 1 3 9 1 3 9 42 942 941 9 41 942 1 .0 0 1 0 6 2 7
1 9 8 0 1385 1 985 1 3 8 5 1 1 5 6 1156 1 153 1153 1054 1054 1017 1017 9 7 4 9 7 4 1008 1 0 3 4 9 0 7 6 1008 1 024 1 .0 1 5 8 7 3
1981 1 358 1 986 1 3 5 8 1107 1107 1141 1141 1047 1047 1017 1017 1044 1 0 2 6 5 4 8 7 1044 1065 1 0 2 0 1 1 4 9 1065 1 0 7 4 1 0 0 8 4 5 0 7
1 982 1 2 6 3 1987 1263 1 102 1102 1133 1133 1057 1057 1034 0 9 7 8 2 4 0 3 1034 1018 0 9 8 4 5 2 6 1 1018 1055 1 .0 3 6 3 4 5 8 1055 1065 1 .0 0 9 4 7 8 7
1 9 8 3 1192 1988 1192 1089 1089 1132 1132 1030 0 .9 0 9 8 9 4 1030 1073 1 .0417476 1073 1 0 5 8 0  9 8 6 0 2 0 5 1058 1055 0 .9 9 7 1 6 4 5 1 0 5 5
1984 1282 1 9 8 9 1282 1119 1119 1186 1 .0598749 1186 1049 0  884 4 8 5 7 1049 1055 1 .0057197 1 055 1054 0  99 9 0 5 2 1 1054
1985 1247 1 9 9 0 1247 1187 0  9 5 1 8 8 5 1187 1142 0 .9 6 2 0 8 9 3 1142 1094 0  9 5 7 9 6 8 5 1094 1112 1 0 1 6 4 5 3 4 1112
1 9 8 6 1246 1991 1246 1258 1 .009631 1258 1148 0 .9 1 2 5 5 9 6 1148 1141 0 9 9 3 9 0 2 4 1141
1987 1 074 1992 1074 1 264 1 .1 7 6 9 0 9 1 264 1118 0 .8 8 4 4 9 3 7 1118
1 9 8 8 1123 1 993 1123 1 178 1 0 4 8 9 7 6 1178
1 989 1160 1 994 1 160
1 990 1095 1995 1095
1991 1 110 1 9 9 6 1110
1992 1110 1997 1110
1 993 total 4 .1 8 7 4 total 3 .8 1 9 0 1 7 5 3 .7 4 6 2 5 0 6 total 4 .0 4 2 1 6 1 total 3 9 9 6 1 4 7 4 total 4 .0 8 8 5 3 2 8 total 4 .0 3 4 8 6 5 1
average 1 0 4 6 8 5 average 0 .9 5 4 7 5 4 4 0  9 3 6 5 6 2 6 average 1 .0105402 average 0 .9 9 9 0 3 6 9 average 1 .0 221332 1 .0 0 8 7 1 6 3
Year entered 6 7 ratio 7 8 8 9 ratio & 10 ratio 10 11 ratio 11 12 ratio Year
school grad.
8 71 1980
9 1 0 9 1 0 8 4 9 1981
981 981 9 1 3 9 1 3 8 68 1982
947 947 9 0 9 9 0 9 872 8 72 8 7 6 1983
902 902 8 75 8 7 5 8 82 882 861 861 8 2 0 1984
9 4 9 9 4 9 90 8 9 08 897 897 8 92 892 877 877 8 1 8 1985
9 7 0 9 2 8 92 8 8 9 9 8 99 9 13 9 13 8 9 9 899 8 7 9 8 7 9 8 3 0 1986
867 9 6 4 96 4 96 2 962 9 85 9 85 977 977 9 3 3 9 3 3 882 1987
9 74 9 2 0 92 0 951 951 9 64 9 64 957 957 9 1 4 91 4 8 6 6 1988
8 2 6 831 831 8 24 8 24 8 63 8 63 8 28 828 8 0 9 80 9 7 5 9 1989
8 5 8 8 2 8 82 8 797 797 795 7 95 7 8 0 780 7 5 9 75 9 7 4 0 0  9 7 49671 1990
8 6 4 8 8 8 88 8 8 79 8 79 9 0 4 9 0 4 881 881 8 5 0 0  9 6 4 8 1 2 7 8 5 0 810 0  95 2 9 4 1 2 1991
1980 847 8 30 8 3 0 8 15 8 15 8 25 825 8 24 0 .9 9 8 7 8 7 9 824 807 0 .9 7 9 3 6 8 9 807 773 0 .9 5 7 8 6 8 6 1992
1981 873 897 897 8 70 8 70 922 1.0597701 922 922 1 92 2 8 70 0 .9 4 3 6 0 0 9 8 7 0 8 1 4 0  9 3 5 6 3 2 2 1993
1982 964 9 3 6 9 3 6 8 98 0 .9594017 898 947 1.0545657 947 9 56 1 .0095037 95 6 921 0 .9 6 3 3 8 9 1 921
1983 894 887 0 .9 9 2 1 7 887 912 1 .0281849 9 12 937 1 0 2 7 4 1 2 3 937 911 0 .9 7 2 2 5 1 9 911
1984 942 9 42 1 942 9 4 6 1 .0 0 4 2 4 6 3 9 4 6 1004 1 .0613108 1004
1985 1 024 1060 1 0 3 5 1 5 6 1060 1040 0.9811321 1040
1986 1074 1089 1 .0 13966 1089
1065
total 4 .0 4 1 2 9 3 total 3 .9 7 2 9 6 5 total 4  2 0 3 0 5 8 9 total 3 9 8 0 5 4 3 4 total 3 8 5 1 1 7 1 6 total 3 8 2 1 4 0 9 1
1 .0 10323 average 0 .9932412 average 1 0 507647 average 0 9 9 5 1 3 5 9 average 0 9 6 2 7 9 2 9 Average 0 9 5 5 3 5 2 3
,
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7
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8
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3 Year
9
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Rotios
10
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11 12 Year
bom births school grad
871 1980
910 849 1981
981 913 868 1982
947 909 872 876 1983
902 875 882 861 820 1984
949 908 897 892 877 818 1985
970 928 899 913 899 879 830 1986
998 867 964 962 985 977 933 882 1987
1003 978 974 920 951 964 957 914 866 1988
886 853 836 826 831 824 863 828 809 759 1989
967 890 835 866 858 828 797 795 780 759 740 1990
1045 964 888 895 881 864 888 879 904 881 850 810 1991
1980 908 938 835 835 838 838 847 830 815 825 824 n  807 773 1992
1981 937 961 923 904 869 872 873 897 870 922 922 870 814
876
1993
1982 988 1072 975 969 966 941 964 936 898 947 956 921 1994
1983 921 986 926 900 901 891 894 887 912 937 911 879 836 1995
1984 1013 1009 935 913 942 941 942 942 946 1004 991 955 909 1996
1980 1385 1985 1156 1153 1054 1017 974 1008 1024 1060 1040 1064 1050 1013 963 1997
1981 1358 1986 1107 1141 1047 1017 1044 1065 1074 1089 1074 1099 1085 1046 995 1998
1982 1263 1987 1102 1133 1057 1034 1018 1055 1065 1068 1053 1078 1063 1026 976 1999
1983 1192 1988 1089 1132 1030 1073 1058 1055 1047 1049 1035 1059 1045 1008 959 2000
1984 1282 1989 1119 1186 1049 1055 1054 1056 1048 1051 1037 1061 1047 1009 960 2001
2002
2003
1985 1247 1990 1187 1142 1094 1112 1100 1102 1094 1096 1082 1107 1092 1053 1002
1986 1246 1991 1258 1148 1141 1118 1106 1109 1100 1103 1088 1113 1098 1059 1008
1987 1074 1992 1264 1118 1037 1016 1005 1008 1000 1002 989 1012 998 963 916 2004
1988 1123 1993 1178 1189 1103 1081 1069 1072 1064 1066 1052 1076 1062 1024 976 2005
20061989 1160 1994 1095 1106 1026 1005 994 997 989 991 978 1000 987 952 
1034 1044 968 949 938 941 933 936 923 944 932 899
906
1990 1095 1995 855 2007
1991 1110 1996 1048 1058 981 962 951 954 946 948 936 957 945 911 867 2008
20091992 1110 1997 1048 1058 981 962 951 954 946 948 936 957 945 911 867
1993 1119 1998 1056 1067 989 970 959 961 954 956 943 965 952 918 874 2010
Grade to grade b to k k to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 10 to 11 11 to 12
average ratio 0 944022 1.009619 0.927645 0.980122 0.989028 1.002352 0.992209 1.002436 0.986612 1.023053 0.986712 0.964495 0.951543 J
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...
Ap pendix 1[able 7. ejections usinq 4 Year R . .  \-stuaer t tinroiii nent rr< QtlQS r
Year Cnty Year ent K 1 2 3 4 5 6 1 8 9 10 11 12 Year
bom births school grad
871 1980
910 849 1981
981 913 868 1982
947 909 872 876 1983
902 875 882 861 820 1984
949 908 897 892 877 818 1985
970 928 899 913 899 879 830 1986
998 867 964 962 985 977 933 882 1987
1003 978 974 920 951 964 957 914 866 1988
886 853 836 826 831 824 863 828 809 759 1989
967 890 835 866 858 828 797 795 780 759 740 1990
1045 964 888 895 881 864 888 879 904 881 850 810 1991
1980 908 938 835 835 838 838 847 830 815 825 824 807 773 1992
1981 937 961 923 904 869 872 873 897 870 922 922 870 814 1993
1982 988 1072 975 969 966 941 964 936 898 947 956 921 880 1994
1983 921 986 926 900 901 891 894 887 912 r  937 911 877 838 1995
1984 1013 1009 935 913 942 941 942 942 946 1004 999 962 919 1996
1980 1385 1985 1156 1153 1054 1017 974 1008 1024 1060 1040 1093 1087 1047 1000 1997
1981 1358 1986 1107 1141 1047 1017 1044 1065 1074 1089 1082 1137 1131 1089 1040 1998
1982 1263 1987 1102 1133 1057 1034 1018 1055 1065 1076 1069 1123 1118 1076 1028 1999
1983 1192 1988 1089 1132 1030 1073 1058 1055 1064 1075 1068 1122 1117 1075 1027 2000
1984 1282 1989 1119 1186 1049 1055 1054 1077 1087 1098 1091 1146 1140 1098 1049
1985 1247 1990 1187 1142 1094 1112 1111 1136 1145 1157 1149 1208 1202 1157 1106
1986 1246 1991 1258 1148 1141 1153 1152 1177 1188 1200 1192 1252 1246 1200 1146
1987 1074 1992 1264 1118 1047 1058 1057 1080 1090 1101 1094 1149 1144 1101 1052
1988 1123 1993 1178 1125 1053 1064 1063 1087 1096 1108 1100 1156 1151 1108 1058
1989 1160 1994 1214 1159 1086 1097 1096 1121 1130 1142 1134 1192 1186 1142 1091
1990 1095 1995 1146 1094 1025 1036 1035 1058 1067 1078 1071 1125 1120 1078 1030
1991 1110 1996 1162 1109 1039 1050 1049 1072 1082 1093 1085 1140 1135 1093 1044
1992 1110 1997 1162 1109 1039 1050 1049 1072 1082 1093 1085 1140 1135 1093 1044
1993 1119 1998 1171 1118 1047 1059 1057 1081 1090 1102 1094 1150 1144 1102 1052
b to k k to 1 I 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 10 to 11 11 to 12 h
1.046850 0.954754 10.936563 1.010540 0.999037 1.022133 1.008716 1.010323 0.993241 1.050765 0.995136 0.962793 0.955352 C.
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